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Fifty land snail species in I8 genera of Charopidac from castern coastal Australia are
reviewed, Ngairca.Lenwebbia, Omphaloropa, Naurilirapa, Coenocharopa, Bromphalopa
and Rotacharopa are new. Egilodonta Tredale, 1937 is placed in synonymy with
Rhiophodon Hedley, 1924, Ngairea levicostata. N. canaliculata. Mussotnula fallax,
Hedleyoconcha ailaketoae, Lemwebbia prowscrobiculata, Setomedea monteithi, S.
mudicostata, 8. janae, Gyracaochlca paucilamellata, Rhophodon minutissinus, R, colmani.
R. elizabethae. R. kempseyeusis, Cralopa carlessi, C. kaputarensis. Egilomen globosa,
Elsothera genithecata. Omphaloropa varicesa. Cocincharopa sordidis, C.macromphala,
C. vessahahensis, C. parvicostatu, C. multiradiata. C. alata. Rotacharopa annabelli, R.
kessaert, R. densilamellato (27 species) are new. Neolypes are nominated lor fleliv
murplyi Cox, 1864, Helix opticron Pleifter, 1831 and Rliophodon percgrinus Hedley,
1924, All except 3 species are assigned o the Charopinue: those 3 species, assigned to the
Roradiscinge. are the first record of the subfamily in Australia,

Analysis ol shell and anatomical patterns is presented: difterences in shell, radular, pallial
and yenital structures are evaluated. Patterns ol variation are correlated with three levels
of funclional and ecological significance - species recognition, exploitation of adaptative
zones, and the need o conserve water. Marpholugical patierns ol Ausirilian species are
compared with those of New Zealand and the Pacific Islands and their relationships are
discussed.

The proposed phylogeny identifies major morphological irends and mulliple origins of the
fauna. A cladistic analysis (PAUP) utilises 75 shell and anatomical characters. A
biogeographic synthesis integrates distribulions. ranges, and ecology with aspecis of past
climatic. geologic and vegetational chunge. Chuaropid evolution in caslern Australia is
closely linked to climate induced changes in mesic communities since the Crelaceous,
I Mollusea, Pulmonata. Chaeropiduae, Sysiematics, Plivlugeny, Brogeography.
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The Charopidac is a family of smull to minute,
radially ribbed. pulmonate land snails abundant
in leat litter of castern Australian rainforests, A
Tew species also occur in drier forests throughout
the rest of the contingnt.Burch (1976), based on
the carlier checklists of Iredale (1937a, 19370,
1941a, 1941b), listed 110 species and 29 gencra
of Charopidae from Australia.

The Australian Muscum/Quecnsland Museum
cast coast rainforest surveys of the mid-1970s
recorded 38 charopid specics (28 new) {rom
northern New South Wales, southern and central
Qucensland (Broadbent and Clark, 1976). Sur-
veys by the Queensland and Australian
Muscums (1981-1983) in subtropical rainforests
of northern New South Wales and southern
Quecensland revealed an cven greaier number of

undescribed species from this region. Collecting
by the author has exposed extensive radiations
of charopids in central Queensland mesic forests
and on the mountain peaks of the Ingham-Cook-
town rainforest massif in tropical Queensland
(Stanisic, 1987).  Previously, the Charopidae
were regarded as a mainly coal temperale group
with grestest diversity in Victorian and Tas-
manian forests,

In gencral. eastern Australian charopids dis-
play an inlimate ceological bond with rain-
forests.

Most of the 50 species (18 gencra) revicwed
have subtrapical distributions although it has
been necessary to include several temperate and
tropical taxa. The aims arc to initiate a survey ol
the suhtropical Charopidae, to identify patterns
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of conchological and anatomical variation, and
to place them in biogeographical context. The
species reviewed here may represent only 15%
of Australian charopids.  Thercfore
phylogenetic conclusions are based on the
analysis of a scemingly mosaic pattern of varia-
tions.

Subtropical eastern Australia is defined as the
coastal to subcoastal arca between Dorrigo, New
South Wales and Rockhampton, Queensland.
Floristically, this arca encompasses the distribu-
tion of dry and moist subtropical closed forests
(Fig. 1).

ABBREVIATIONS USED

INSTITUTIONS

AM Australian Museum, Sydney

BMNH British Museum (Natural History), London
FMNH Field Museum of Natural History, Chicago
NMV Museum of Victoria, Melbourne

SAM South Australian Museum, Adelaide

oM Queensland Museum, Brisbane

COLLECTORS/COLLECTION DATA
AM/QM-ABRS: Australian Biological
Resources Survey funded field work (1981-
1983) involving various collectors from the
Australian and Queensland Museum.
Earthwatch/QM: American Earthwatch spon-
sored fieldwork involving volunteers and
various staff of the Queensland Museum.

VEGETATION TYPES

CNVF, complex notophyll vine forest; NVF,
notophyll vine forest; MVF, microphyll vine
forest; CMVF, complex mesophyll vine forest;
SEVT, semi-evergreen vine thicket; SMVFF,
simple microphyll vine fern forest; SMVFT,
simple microphyll vine fern thicket.

ANATOMICAL TERMINOLOGY

DG, prostate; E, epiphallus; EC, epiphallic
caccum; EF, epiphallic flagellum; EP, epiphallic
pore; EPP, epiphallic pilaster; ERC, epiphallic
retractor caecum; G, ovotestis; GD,
hermaphroditic duct; GG, albumen gland; GT,
talon; H, heart; HG, hindgut; HV, principal pul-
monary vein; 1, intestine; K, kidney; KD, ureter;
KX, uretericpore; MA, mantle lobe; MC, mantle
collar; MG, mantle gland; P, penis, PP, penial
pilaster; PPM, main penial pilaster; PPT, prepu-
tial tube; PRM, penial retractor muscle; PV,
penial verge; S, spermatheca; SP, sper-
matophore; SS, spermathecal stalk; UT, uterus,
UV free oviduct; UVP, free oviduct pilaster; V,
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FIG. 1. Distribution of selected rainforest {loristic
regions. provinces and areas in eastern Australia. a,
humid tropical northern region; b, subtropial forests
of the Eungella area: ¢, dry to moist subtropical
province: d, warm temperate to cool temperate
province: e, temperate forests of the Lamington
Plateau; f, cool temperate province; g, dry subtropi-
cal province. (Adapted from Webb and Tracey,
1981).

vagina: VC. vaginal caecum; VD, vas deferens;
X, carrefour; Y, atrium; Z, digestive gland.

MATERIAL

This study is based on 6230 specimens mainly
in the Queensland Museum, Brisbane and the
Australian Museum, Sydney. Most specimens
have been collected since 1980. "Wet” material
available was <10% of the total specimens; 150
specimens (44 species) were dissected.

The material contains a high proportion of
juvenile and subadult specimens because in the
early stages, when species presence was being
established, most specimens were obtained by
extraction from collected litter. This material
consisted of a large number of dead juveniles
which reflects the overall higher ficld mortality
among young snails. Later collecting was con-
centrated on live adults for dissection; so "wet’
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FIG. 2. Distribution of major rainforestareas in north-
ern New South Wales and southern Queensland.

material includes a greater praportion of adults.
Iowever, beecause many species are difficult to
locite live in the field, individual "wet lots often
contain only single or few specimens,

Seasonal climatic effects may be a cantribut-
ing fuctor to the numbers of live adulls versus
live subadults present at any time, but the small
amount of wet matenial and uncveness of collect-
ing elfort through the year prevent sensible con-
clusions: only a few species were abundant
enough lor seasonal studies.

Line drawings of shells and dissecuions were
made by the author using a camera lucida attach-
ment.

Measurements are recorded using the method
nf Solem (1976. pp. 11-15).

PREVIOUS STUDIES

Previous studics of Australian Charopidae
have been intraductions in broader faunal check-
lists cxcept for works of Tedley (1924). Solem
(1984). Smith and Kershaw (1985 and Stanisic
(1987) who dealt specifically with Australian
charopids. With the exception of Hedley (18849),
who figured the radula and jaw of Hed-
fevoconcha delia (Pleitfer. 1837), und Odhner
(1917) who figured the jaw and radula of

Pilsbryvcharopa tumidus (Odhner, 1917),
malacologists of the late 19th and carly 20th
century used conchological details to cstablish
species and genera. Smith and Kershaw (1983)
and Stamsic (1987) provided anatomical details
for several genera and species from the Tas-
mama-Victaria and north Queensland arcas,
respectively.

Iredale (1937a, 1937b) compiled records up to
that date. Subsequent works introducing new
species are Gabriel (1947). Gibricl and Mac-
phersan (1947), Cottan (1939), Iredale (1937c,
1939, 1941) and Stanisic {1937},

Most early shell-based descriptions are of little
value in contemporary systematics. Only Hed-
ley (1912, 1924) sct an acceptable standard.
Solem (1983) sct u modern standard with bis
review of Pacific Island taxa: he showed the
importunce of soft parts in species dizgnoses.

CLASSITICATION

Salem (1983, p. 47) presented a lull synonymy
of the family level units available {or the cn-
dodontoid complex, and in the Charopidae in-
¢luded Flammulinidac Crosse. 1894,
Dipnclicidac Tredale, 1937 and Hedleyo-
conchidac Iredale, 19420 These family names
had previously been applied to various sub-
divisions of the Australian Charopidae h
Gabriel (1930) and {redale (1937a. 1941b,
1942). Solem (1983, p. 7G) recognised five sub-
families: Otoconchinae Cockerell, 1893,
Rotsdiscinac Baker. 1927, Charopinae Hulion,
1884, Semperodoninae Solem. 1983, and Truk-
churopinae Solem, 1983, The Charopinac was
broadly defined and considered amenable to sub-
division subsequent to a revision of Austrahan
and New Zealand taxa.

The phylogeny developed in this study utiliscs
anatomical features to deline subfamilial,
generic and species units,  Specifically, the
structuce of the pallial cavity, gross morphology
of the reproductive system, and internal charac-
teristics of the terminal genitalia are considered
important eriteria for phvlogeny, Conchological
detail such as shell shape. ribbing, and coiling
patiern may be convergent and often mask quite
crucial differences in anatomy. However, some
canchological features including apical sculp-
ture. microscolpture and priotary shell sculpture
show maore positive correlations with underlying
anatomical patterns. lience it has been possible
0 produce a practical classificaiory syslem
which wilises shell features. Because this intro-
ductory study investigates selected species. [rom
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an arca of mid-runge diversity for the family,
phylogenetic gaps between genera are not
‘even’: they reflect the diverse ceological habits
uf species sjudied,

Genera reviewed and, where possibie,
redelined wsing both shell and anmomical lea-
tures ares- Cralopa, Discocharopa, Lisvthera,
Guroeachlon, Mussonula, Rhophodon, Seto-
medea, Hedlevoconcha, Egilomen, Letomola.

Erilodoma is synonymised with Riophodeon.

DISTRIBUTION, HABITAT, ECOLOGY
AND CONSERVATION

In vastern Australig, charopids arc mainly
found in closed Torests (= mmtorcstc) Histori-
cal development of this association is examined
lurther in the biogeograplic discussion. The
strength of this associalion, antiquity of the
Charopidae, und Jong-term historical persistence
of mesic forests in castern Australiu, have com-
bined to produce a complex pattern of narrow,
wide, tisjunct and relict distributions.

During arid phases of the mid to late Tertiary,
rainforests would have acted both as refugin and
epicentres of charopid evolution. Today all
Austratian painforests are refugia (Webb and
Tracey, 1981).

Charopids flourish in the four major calegories
ol rainlurest refugia of Webb and Tracey
(19R1):- AL Jarge, rclauvclywctan.aﬁ suchas the
Border Runges of southern Queenslind, the Dog-
rigo Plateau, NSW, and mountain summits such
as Mt Warning, NSW, and Mt Gloriaus, SEQ: B,
small. relatively dry, topographic isolates which
include rocky limestone outcrops such as the
Caves, near Rockhampron, MEQ, M1 Biggen-
den. SEOQ, and the Kempsey Caves complex,
NSW - besides providing protection Irom fire
and u relatively high level of maistire, these
arcas also offer an abundant supply of calcium;
C. smull edaphic isolates where soil types are
critical in determining rainforest existence - gal-
lery forests growing on riverine alluvia and the
deciduous torests of Cooloola, SEQ. are ex-
amples; D, mountain tops in lower rainfall arcas
where topography, soils and climate combine to
cnsure persistence ol closed forests - examples
are the Bunya Mountains and arcas of the Many
Peaks Range. SEQ and Mt Dryander, MFQ. In
NQand M LQ charopids are mainly restricted to
montane regions indicating that past cnviron-
mental changes have been effeetive in

geographically cornering of species.  This al-
titndinad Tactor is less noticeable in the subtropi-
cal reginn where hoth lowland and foothill
rainfurests have a nicl complement of specices,

Although rainforest provides ample hitter con-
taining a vanety ol living spaces through which
snails can crawl. species investigated here donot
exploit the litter 2one.  Hedlevoconcha s ac-
bareal with #1. deftu living on the keaves of trees
and shrubs. Ngairea and Sinplovea are semiar-
boreul prefeering ta live under the bark of Tallen,
rotung trees. Lennvebbia has been found sitting
in the open on roiting logs while Seiomedea is
the only group known to prefer very damp places
in o under lugs.  Living under logs is the
preferred habit for Newridiropa, Gyrocochlea,
Bromphalopa. £.Isothera, Rowcharopa, Cralopa
strondensis, C. kaputarensis, and Egilomen
2lobosa. Species of Rhaphodon, Letnola con-
tortus and Coenocharopa yessabahensis, live
on rock surfaces and some (c.g. C. vessabahen-
§/¥) show habitat-related radular specialisation.
Cocnocharopa alata lives in moss on logs und
rocks. while C. macromphala and C. sordidus
probably Jive among the Iriable carth below the
litter, as do Omphaloropa varicose and
Fadomen caochlidann,  Microhabitals ot the
other species arc unknuwn.

Feeding habits are vokpown.  Radular mor-
phology is conscervative: rarcly (e.g. in
Nawtihiropy omeran and Ngairea corticicola) is
there any structurat indication of possible dictary
shift.

Sympatry has been noted in Rhophadon,
Ngairea, Gyrocochlea and  Coenocharopa.
Microsymipatry has been observed between
Ngairca dmngnumv and Neatrea corticicola
with the twa species having been collected from
under the s samg picce of bark. These examples
ure dlﬂulﬂsul 1mn Mmore dC[BI] n the SVSled“C
review under the relevant taxonomic heading.

qulu are largely restricted to raintorest and
in some instances ¢.g. Rhophodon elizabethae
and Setomvdiu nudheostata. are confined to very
smalh patches.  In many cases. paricularly n
northern NSW and southern Queensland, clear-
ing for agriculture and other human activity has
drastically 1educed lowland wud uptand rain-
forest. Whether or not specics will survive this
synanthropic frapmentation of habitat remains tn
he seen.

Chiaropids are useful indicator species of bush
quality. Arcas where diversity is high, or where
restricted species reside have special refugial
significance.
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TABLE [. Mean shell measurements in 40 species of east Ausiralian Charopidae

MINIMUM  FIRST  MEDIAN THIRD  MAXIMUM
QUARTILE QUARTILE

WHORL COUNT 3172- 418 4172- 43 6 158+
SHELL HEIGHT (MM) 0.49 1.14 1.7 2.94 6.0

H/D RATIO 0.40 0.5 0.56 0.60 0.81
SHELI. DIAMETER (MM) .12 2.1 308 5.35 7.9]
D/U RATIO 232 2.68 35K 818 closed
RIBS ON BODY WHORL' 6.8 5u 80.0 118.3 279.7
RIBS/MM' 1.96 5.56 7.2 11.26 33.34
BODY WHORL WIDTH (MM) 0.23 0,72 0.90 1.79 330

" Founeen species wilh reduced and irregular ribbing were omitted from these figures.

PATTERNS OF VARIATION

SHELL

Size and shape — Whorl count (Table 1) is
usually (33 species) 4-5; four species have <4
whorls while 12 specics have 5 or more whorls.
Higher whorl numbers occur in several different
lincages. Hedleyoconcha delta has the largest
number of whorls with 6 1/8+ average;
Rotacharopa annabelli bas 5 3/4- whorl averuge
(Figs 23u, 140a): Biomphalopa recava and
Setomedea monteithi have mean whorl counts of
5 1/4-: Ngairea nuerpliyi has mean of 5 1/2-,

Discocharopu aperta with 3 1/2- whorls has
the lowest whort count (Fig. 93a). while
Sinplovea intensa with 3 5/8+ whorl average
(Fig. 137a), is near the minimum mcean whorl
count for Pacific Basin Sinployea (Solem. 1983,
p. 83). The highly modificd Letomola contortus
(Fig. 67a—c) has a mcan whorl count of 3 7/8-,

Species with low whorl counts tend to be small
in size, but the opposite does not apply to speceics
with high whorl counts. Of those species with
average whorl count >5, six are <3 mm in
diamcter. Qnly Hedleyoconcha delta, H.
atlaketoae, and Ngairea nuaplyi have mean
diameters which fall into the upper quartile
range. Significantly these three speeies have
strongly keeled body whaorls. Hence whorl ad-
dition does not appear to have been a major
factor in attaining large size.

The targest species is Gyrocochlea vinitincta
while Discocharopa aperta is the smallest. Be-

tween these extremes of shell diameter a sig-
nificant number of species fall into the 1st to 2nd
quartile range which eovers about 27% of the
total range of variation (Table 1). tn contrast, the
larger speeics show a much greater size range,
suggesting that repeated evolutionary experi-
ments insize increase oceurred. This conelusion
is further supporied by the many different shell
morphotypes represented among larger species.

Nine of the 13 largest species belong to genera
which have an incomplete sccondary ureter and
elevated, kecled shells.  Only Lenwebbia
protoscrobiculata. and Setomedea. which show
several secondary conchological and anatomicul
specialisations. have incomplete secondary
ureters and more average-sized shells.  Other
large species belong 10 Gyrocochlea.,
Nautiliropa, and Elsotliera.

Conservatism in H/D ratios (Table 1) em-
phasises stability of shell shape. Prominently
high spired species, Ngairea levicostata (Fig.
6¢). Mussonulaverax (Fig. 18c), Hedleyoconclia
delta (Fig. 23c) and H. ailaketoae (Fig. 6¢) have
an ubove average H/D ratio that is >0.70. High
H/D satio in Egilomen globosa is due to greater
spire protrusion, closed umbilicus and sharp
deflection of the body whorl (Figs 131a-c),
whereas high whorl count, narrow umbilicus and
morc protruded spire produce an above average
H/D rato in Rotacharopa densilamellata (Figs
146a-c). In Ngairca and Mussonula, spire
protrusion  und large body whorl width con-
tribute to inereased height of shell, while in
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More complex departures from the above pat-
terns of microsculpture are seen in species with
an incomplete sccondary ureter. Seromedea has
conspicuous microradials which are higher than
the threcad-like microspirals, and although the
microspirals continue up the sides of the
microradials there is no buttressing (Figs 32f,
351). S. janae has microradials with a scailoped
profile (Fig. 38g) as a result of the microsculp-
ture dipping into spiral furrows in the shell sur-
face. These undulations are also developed in .
montettht and Sefomedea sp. Lenwebbia
protoscrobiculata has only microspiral grooves
on the early part of adult whorls, but a combina-
tion of fine thread-like microradials and grooves
on the latter part of the body whorl (Fig. 29¢.f).
Spiral grooves are present on shells of Ngairea
corticicola (Fig. 15f) and N. canaliculata (Fig.
12g). On the other hand N. levicostata has
microsculpture of fine spiral lincs (Fig. 6€) sim-
liar to Mussonula fallax (Fig. 20g). M. verax
appears to lack the fine spiral lines of M. fallax.
but this needs to be confirmed. Ngairea dor-
rigoensis (Fig. 3c) and N. murplivi (Fig. Ya,e)
lack microradials, but have many crowded, low,
thread-like radials crossed by crowded thread-
like microspirals. Low reticulate sculpture also
occurs in Hedleyoconcha delta (Fig. 23f) and H.
ailaketoae (Fig. 26d), where spiral cords and
radials are fused. Hedlevoconcha exhibits an
unusual growth-related change in sculpture;
after about 4 1/2 whorls the reticulate pattern is
replaced by a much less sculptured pattern of
irregularly spaced radial growth ridges (Figs
23a, 26a).

Apertural Barriers - Apertural barriers were
recorded in Letomola contortus and Rlvoplhodon.
However, barrier formation is even more
widespread among cast-coast subtropical
charopids. Several undescribed taxa with bar-
riers live between Gympie and Rockhampton;
until these are described, discussions on barrier
formation will remain, skeletal.

The form and surface characteristics of bar-
riers in Letomola contortus separate them from
thosc in Rhophodon. Without exception
Rlropliodon spp. have numerous parietal and
palatal barriers whose overall effect is to reduce
the apertural area. In contrast L. contortus has
only asingle, thin blade-like parictal barrier (Fig.
684), no barriers on the outer lip margin, and a
low ridge-like basal palatal (Fig. 68b). Further-
more, the barrier surface in L. contortus has
smali rounded protrusions (Fig. 68c) whereas
Rhopliodon has narrow to broad transverse

ridges angling up from the barrier surface (Figs
78c, 81d, 84d). R. kempseyensis (Fig. 78c), and
R. minutissimus (Fig. 84d), display extremes of
variation. These basic differences indicate separate
derivation of the bartiers in the two genera.

In Rhiopfiodon the number, size and shape of
barriers as well as surface sculpture are variable.
Generally the parictal barriers are more blade-
like in form than the shorter crescent-shaped
palatal barriers. The number of parictal barriers
is least in R. bairnsdalensis which has a single
elongate barrier (Fig. 90a), and ranges to the four
barriers and two traces present in R, peregrinus
(Fig. 71g). Typically there are thrce blade-like
parietals - a horizontal famella about halfway
down the whorl margin, and two on the lower
part of the parietal wall, deflected downwards.
R. elizabethae has only two parietal lamellae but
hus a well-developed, low, blade-like superior
parietal trace. In R. peregrinus the first parictal
is dcflected upwards while the second, third and
fourth are directed downwards (Fig. 71g). An
accessory parietal trace is also present in R.
consobrinus (Fig. 74h). Usually the parietal bar-
riers have along anterior taper projecting beyond
the edge of the aperture and an expanded
posterior section with an abruptly tapered
resorption edge.  R. peregrinus has recessed
parietals which have shortened or no anterior
tapers (Fig. 71g). A similar shortening is seen in
the deeply recessed second parietal of R. minutis-
simus (Fig. 84g). The only other notable varia-
tion is in R. colmani which has the parietals
greatly swollen, particularly at the posterior
cdge, thus further reducing the apertural opening
(Fig. 870).

Columelluar barriers range from well deve-
loped, horizontal lamellae in R. elizabethae and
R. colmani (Fig. 87h) to fine, aimost thread-like
in R. peregrinus and R. consobrinus.

Palatal barriers vary from two in R.
bairnsdalensis (Fig. 90b,c) to six in R. colmani
(Fig. 87g). A superior palatal trace, situated very
near to the palato-parietal margin, may also be
present.  The first palatal barrier is usually
situated at the baso-columellar margin and is a
short, high. crescent-shaped lamella. The shape
in R. colmani is typical. Remaining palatal bar-
riers are similar in shape though somewhat
reduced in height. In R. peregrinus the upper
palatals have a slightly elongate anterior taper
(Fig. 71h), while those in R. colmani have the
anterior edge much more markedly tapered. The
low thread-like upper palatal of R. bairnsdalen-
sis (Fig. 90c) is a further variation.












a thin muscular collar (Fig. 65c) also has the
epiphallic cntrance apical, though slightly
lateral, with the penial retractor muscle inserted
on the penial bulb. In addition to the cpiphallic
entrance the penial bulb contains a horseshoe-
shaped pilaster. This pattern is broadly
cquivalent to that seen in §. seticostata and R.
consobrinns.

Elsothera sericatula (Fig. 105¢) and E.
genithecata (Fig. 109b), have penes which are
also internally divided by a muscular collar. The
epiphallic entrance is apical and the region be-
tween the collar and the cpiphallic pore is large
and sculptured with short fleshy thickenings.
This change to two quite differently sculptured
penial chambers in E/sothera is a major struc-
tural change and contrasts with some of the
species recognition changes mentioned pre-
viously.

In Gyrococlilea, the long, cylindrical penis is
internally differentiated into a lower portion with
large. longitudinal pilasters and an arca apicad
of the simple epiphallic pore which has short,
almost pustular, thickenings (Figs 49a, 52a).
The exception is G. vinitincta with a conical
verge (Fig. 46a), Biomphalopa recava has a
single large longitudinal pilaster and short lon-
gitudinal thickenings apicad of the epiphallic
pore (Fig. 58b) but B. concinna lacks the apical
thickenings and has a well-developed spatulate
verge (Fig. 61b). Verges are also present in
Setomedea nudicostata, Omphaloropa varicosa,
and Rotacharopa kessneri (Figs 36b, 144b).

The penis is typically sculptured with inter-
generically-variable longitudinal pilasters which
show marked intrageneric differences under
conditions of sympatry. These diffcrences may
be subtle minor shifts in size and shape of
pilasters as in Gyrocochlea, Ngairea and
Sctomcdea, or may involve more drastic altera-
tion of pilaster patterns as seen in Rliophodon,
Coenocharopa, Egilomen and Rotacharopa.
Gyrocochlea vinitincta and G. paucilamellaia,
arc sympatric in arcas of the Lamington National
Park in the castern Border Ranges, SEQ. G.
pancilamellata retains the typical generic pat-
tern of mumecrous anastomosing longitudinal
pilasters (Fig. 52b) while G. vinitincta has an
altcred condition in which the pilasters are
simple and unbranched (Fig. 46b). This change
may seem minor but, together with the conical
verge of G. vinitincta, would scrve as an effec-
tive species isolating mechanism. The
microsympatric Ngairea corticicola and N. dor-
rigoensis have numerous longitudinal pilasters.
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but these are strongly corrugated in N. cor-
ticicola{Fig. 16b) and simplc in N. dorrigoensis.
In Setomedea montcithi, which is probably sym-
patric with S. sp.. short longitudinal pilasters are
replaced by two short pad-like pilasters (Fig.
33c¢).

More dramatic pilaster pattern alteration is
seen in Coenocharopa sordidus and C. yes-
sabahensis. Sympatry in Coenocharopa is high-
ly complex with two to three species involved
per locality. In C. yessabaliensis an apical pad
and large semi-circular basal pilaster (Fig. 124b)
replace the more typical longitudinal pattern
(Figs 115d, 118b), while the horseshoe-shaped
pilasters of C. sordidus represent further varia-
tion (Fig. 112a).

In Rhophodon pilasters are typically fusiform
longitudinal. R. peregrinns has a penis with an
apical verge-like thickening and basal circular
pilaster (Fig. 72b), whilc the sympatric R. con-
sobrinus has longitudinal pilasters in the penis
proper. a basal circular pilaster and shift in
cpiphallic entry (Fig. 75¢). The two species of
Egilomen arc sympatric and have quite contrast-
ing patterns of penial surface sculpture (Figs
129b, 132b).

In the three spccies of Rotadiscinac the
change from typical longitudinal pilasters to the
pad-like pilasters of Rotacharopa annabelli
(Fig. 141b). is an equivalent change to that scen
among members of sympatric species pairsin the
Charopinac. However a sympatric partner for
this species has yet to be found.

Of the monotypic genera, Lenwebbia and Om-
phaloropa have simple longitudinal pilasters
(Figs 3Ub, 135b); Letomola has an apical spongy
thickening in addition to longitudinal pilasters
(Fig. 69b); and the penis of Sinplovea intensa
was too poorly preserved to accurately detail
internal features, though a basal semicircular
pilaster (Fig. 138b) relates to the generic pilaster
pattcrn (Solem, 1983).

In Nauiiliropa omicron the penis has several
anastomosing longitudinal pilasters and a large
apical pocket stimulator (Fig. 65c). This con-
trasts with the conchologically similar
Gyrococlifea, and cffectively separatcs
Nautiliropa and Gyrocochlea. The complex
stimulator is differcnt to the simple circular and
pad-like pilasters developed in other genera dis-
cussed above and indicates that it probably is not
a simple specices recognition {eature.

Terminal Female Genitalia - Observed varia-
tion was confined to differences in the compara-
tive lengths of the frec oviduct and vagina, The
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few species in which the internal wall sculpture
was cxamined showed a repetitive pattern of
longitudinal pilasters; no attempt was made at
detailed analysis as presented for male genitalia.
Length of structures may be affected by contrac-
tion during preservation so comparisons are prc-
sented qualitatively rather than quantitatively.

In general, genera with elongate genitalia have
long vaginae e.g. Hedleyoconcha, Gyrocochlea,
Letomola and Rhoplodon (Figs 24a, 46a, 69a,
72a). However, length changes in the vagina
may also be related to species recognition.
Rhophodon consobrinus with short vagina (Fig.
75a) in comparison with its congeners, is sym-
patric with R, peregrinus and has altered ter-
minal male genitalia. Coenocharopa, except C.
sordidus (Fig. 112a). has avcrage length
vaginae; C. sordidus, which exists under condi-
tions of complex congeneric sympatry, has a
very short vagina. Short vaginac are also present
in Ngairea and Lenwebbia (Fig. 30a).

The free oviduct is typically a muscular tube
equal in length to, or only slightly longer than,
the vagina. Conspicuous exceptions are
Ngairea (Figs 4a, 13a), Rhophodon consobrinus
(Fig. 75a) and Coenocharopa sordidus (Fig.
112a), which have much longer free oviducts.

Atrfum - The atrium does not display any un-
usval features apart from minor variations in
length. The shortened condition in Rhophodon
consobrinus (Fig. 75a) and the elongate structure
in Coenocharopa sordidus (Fig. 112a) illustrate
the extent of variation.

Spermatophore - Sperm packets were found in
five species. The most unusual spermatophore
was that of Setomedea monteithi, which had a
long chitinous tail (Fig. 42b). The others con-
sisted of a clavate structure in Nautiliropa
omicron (Fig. 65d), an arc-shapcd, terminally
hooked packet in Gyrocochlea paucilamellata
(Fig. 52d), and a vaguely U-shaped packct in
Rhophodon consobrinus and R. kempseyensis
(Figs 751, 79f). Although few were located, it is
probably more than coincidental that the two
Rhophodon species have similar looking sper-
matophores.

RADULA

The usual pattern of radular structure is for a
tricuspid central tooth, slightly smaller than the
adjacent laterals, with long, lanceolate
mesoconc and short pointed ectocones; tricuspid
lateral tecth which are similar in shape (o the
central; a transition zone of lateromarginal tecth
in which the endocone becomes curved and clon-

gate, the mesoconc becomes shorter and the ec-
tocone lengthens slightly; and marginals in
which the cndocone and mesocone are reduced,
and the ectocone, and occasionally the en-
docone, are split into a scries of minor cusps.
Setomedea nudicostata is typical (Fig. 35d,g,h).

Variations fall into several categories. Minor
differences in the size and shape of teeth occur
in Biomphalopa and Gyrocochlea which have a
slightly more clongate mcsocone on the central
and lateral teeth (Figs 45g, 48d. 57d). Elsothera
has a large, broadly lanccolate mesocone on the
central and lateral teeth (Figs 104g; 108g,h):
Egilomen and Cralopa have the central tooth c.
1/2 the size of the laterals (Figs 98f, 1011, 128h,
131h); Omphaloropa has a small central tooth
and rcduced number of tecth per row (Fig.
134d.h): Rotacharopa and Rhophodon have
slender, lanceolate mesocones on the lateral and
central teeth (Figs 146g, 190d). In contrast tothe
average generic pattern Rhophodon kempseyen-
sis has the mesocone of the central and laterals
greatly expanded (Fig. 78¢). This condition is
also seen in Coenocharopa vessabahensis (Figs
123d.h). Significantly both R. kempsevensis and
C. yessabahensis live on limestone rocks and the
modificalion in cusp size probably relates to an
associated shift in feeding habit.

A more dramatic level of change intooth shape
is scen in Letomola contortus (Fig. 68d.e,f) and
Nawtiliropa omicron (Fig. 63c.f). L. contortus
has a highly modified radula with a small central
tooth which has the side cusps reduced to tiny
knobs. In contrast, the first row of laterals has a
greatly enlarged, broadly lanceolate mesocone
and small side cusps. Furthermore there are very
few lateral tecth, no transitional lateromarginal
tecth, and scrrate marginals (Fig. 68d). L. con-
tortus lives on limestone and the enlarged
mesoconc on the laterals may be habitat related.
However, the remaining modifications are major
changes inradular structure which correlate with
the many unusual conchological specialisations.
In N. omnicron the central and inner laterals have
a long, slender, curved mesocone and almost
obsolcte side cusps (Fig. 63f). the outer laterals
have the endocone lengthened and curved, and
the marginals are unusual in having an elongate
basal shaft with two cusps - the mesocone and
endocone - in a crab-claw arrangement (Fig.
63c). The teeth are arranged in V-shaped rows
as opposed (o the straight line arrangement in
other genera. These features are significantly
differcntto the typical pattern of other log-dwell-
ing species reviewed.
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Some unusual radular variations also occur
among species with an incomplete secondary
ureter. Lenwebbia protoscrobiculata has typical
central, lateral and marginal teeth but lacks tran-
sitional lateromarginal teeth (Fig. 29d). Hed-
leyoconcha delta has a typically tricuspid central
tooth, but with a marked flare of the basal plate
(Fig. 23g); the flared extension is less obvious in
the lateral and marginal teeth, Mussonula fallax
(Fig. 20d,e), has a tricuspid central tooth with a
broad anterior extension, laterals initially
bicuspid, outer laterals and lateromarginals
tricuspid with the basal extension further en-
larged, and marginals typically multicuspid with
an enlarged basal extension. A similar pattern is
present in the conchologically convergent
Ngairea levicostaia, although, the basal cxten-
sion is more pronounced (Fig. 6f). In N. murphyi
the basal extension is absent in the central tooth
but present as a conspicuous outwardly dirccted
flare in the laterals (Fig. 9d,h).

Ngairea corticicola, N. dorrigoensis and N.
canaliculata have radulae with a small, broadly
triangular central tooth with a short broad basal
extension, and laterals and marginals with a dis-
tinctly flared extension (Figs 3f, 12d. 15d.h).

These changes to tooth structure in Mussonula,
Hedleyoconcha and Ngairea represent a change
in interrow support which in Hedleyoconcha and
Ngairea correlates with a shift to semiarboreal
and arboreal lifestyles. The preferred
microhabitat of Mussonula is unknown.

SUMMARY

It is possible to group the conchological and
anatomical patterns outlined above, into levels
of evolutionary significance (Solem, 1978). At
the lower end of the scale there are changes
which are related to species recognition. These
include differences in the internal sculpture of
the penis, minor positional shifts in terminal
reproductive structures, and differences in shell
morphology and radular structure associated
with small habitat shifts. Examples are given in
species accounts. At a slightly higher level are
those changes associated with colonising par-
ticular adaptive zones. These include the
periostracal setae of the damp habitat
Setomedea; the reduced sculpture of the intersti-
tial Coenocharopa, the strongly to moderately
clevated shells of the semiarboreal and arboreal
Hedleyoconcha, Lenwebbia and Ngairea; the
strongly ribbed, flattened to biconcave shells of
the wunder-log dwelling Gyrocochlea,
Nautiliropa and Biomphalopa; the dentate,

sculptured shells of the rock dwelling
Rhophodon; and the dentate, secondarily
modified shell of rock dwelling Letomola. Cor-
responding anatomical changes include altera-
tions in penis shape and internal penial structure,
addition of major structures to the genitalia,
changes in kidney shape, and radical modifica-
tions in radular morphology. Above this level
arc basic changes in sculptural elements and
large scale changes in anatomy, such as in
Rotacharopa and possibly the group of gencra
with incomplete secondary ureter.

SYSTEMATICS
Family CHAROPIDAE Hutton, 1884

Solem (1983, p. 59) presented a detailed diag-
nosis that is accepted herein.

Subfamily CHAROPINAE Hutton, 1884

A broad definition of the subfamily is
presented by Solem (1983, p. 70). The genitalia
of the Charopinae reviewed here show a consis-
tent pattern of muscular epiphallus with internal
longitudinal thickenings, reflexed before enter-
ing the penis through a simple pore, or oc-
casionally a verge. The penis has an apical bulb
containing the epiphallic entrance and a lower
basal portion with longitudinal thickenings
whichmay be modified under conditions of sym-
patric species interaction. The pallial configura-
tion includes a kidney in which the pericardial
lobe is usually much longer than the rectal lobe
and the secondary ureter is complete or rarely
incomplete.

Ngairea gen. nov,

Oreokera Iredale, 1933 (part), p.54. nom. nud,;
Iredale, 1937a (part). p. 318, nom. nud.; Iredale,
1941a, p. 261, nom. nud.; non Stanisic, 1987, p.2.

ETYMOLOGY
For my voungest daughter Ngaire.

TYPE SPECIES
Oreokera dorrigoensis Iredale, 1941,

PREVIOUS STUDIES

Iredale (1933) introduced Oreokera for Flam-
mulina cumnulus Odhner, 1917 and added Helix
corticicola Cox, 1866 (Iredale 1937a) and Ore -



SYSTEMATICS OF AUSTRALIAN CHAROPIDAE 15

okera dorrigoensis Iredale, 1941. Stanisic
(1987) validated Oreokera, including only F.
cumulus, and one other north Queensland
species. Ngairea is introduced to include H. cor-
ticicola, O. dorrigoensis, two new species from
southern Queensland, and *Helix” murpliyi Cox,
1864 from southern NSW. The latter was pre-
viously included in the punctid form-group
Paralaomna Tredale, 1913 by Iredale (19374,
1941a).

DiagNosis

Large to very large, diameter 5.46--7.40 mm,
with 4 1/8 to 5 7/8 normally to tightly (murpliyi)
coiled whorls. Height 2.86-5.35 mm. Apex and
spire moderately to strongly (nurpliyi, levicos-
tata) elevated, body whorl descending slightly.
Protoconch almost flat, 1 5/8 to 1 3/4 whorls.
Apical sculpture of curved radial ribs, reduced
(canaliculata) or modified (murplyi), with in-
cised spiral grooves (canaliculata, corticicola),
weak raised spiral cords {levicostata) or without
spiral elements (dorrigoeusis, murpliyi). Post
nuclear sculpture of crowded, protractively
sinuated radial ribs which may be reduced in
some species (corticicola). Microsculpture of
crowded spiral cords (murplyi, dorrigoensis),
incised spiral grooves (corticicola,
canaliculata), or fine spiral lines (levicostata).
No microriblets present. Sculpture continuous
on the base but reduced. Umbilicus narrow to
widely U-shaped (nurpliyi), rarely closed (dor-
rigoensis), Sutures impressed, maybe chan-
nelled (canaliculata). Whorls weakly angulate
to strongly carinate (murpliyi), sometimes
rounded (canaliculata). Aperture roundly lunate
1o subquadrate. Lip simple, sometimes slightly
thickened; columella vertical, reflected toward
umbilicus. Colour yellow-horn, with red flam-
mulations or without (murplyi and
canaliculata.)

Foot and tail broad, bluntly rounded posterior-
ly; a caudal horn sometimes present (levicos-
tata). Animal creamy-white with orange-grey
speckling on the sides of the foot and on the
mantle collar. Pallial roof and visceral hump
with variable black speckling. Ommatophores
black. Kidney broadly to narrowly (murphyi)
triangular; rectal lobe vestigial or absent (mur-
plivi). Ureter sigmurethrous with incomplete
secondary branch. Ureteric opening at the rear of
the pallial cavity in the angle between kidney and
hindgut. Genitalia with ovotestis of two or more
(murphyi) clumps of palmatcly clavate lobes of
alveoli, separated by digestive gland and

oriented at right angles to the planc of coiling.
Terminal male genitalia with muscular epiphal-
lus, sometimes much longer (canaliculata) than
the penis, entering the penis apically, or subapi-
cally (murpliyi). Epiphallic pore central in mus-
cularised pilaster or opening through a conical
verge (canaliculata). Penial retractor muscle in-
serted on the epiphallus (dorrigoensis), penis-
epiphallus junction (corticicola, canaliculata),
or on the penis (murplyi). Penis with an apical
bulb internally separated from a lower tapered,
tubular section by a muscular collar. Internal
penial sculpture of broad, corrugated (cor-
ticicola, canaliculata) or slender (nurpliyi, dor-
rigoensis) fleshy, longitudinal pilasters. Female
reproductive tract without unusual features.

Central tooth of radula broad, triangular with
tiny ectocones, or slender lanceolate (levicos-
tata, murpliyi) with prominent ectocones.

DISTRIBUTION AND ECOLOGY

Ngairea cxtends from warm temperate closed
forests in the lllawarra region of southern NSW
to the subtropical and temperate rainforests of
northern NSW, and dricr subtropical forests of
southern Queensland. With the exception of N.
murphvi and N. levicastata species distributions
are well known, Most species live under the bark
of fallen trees.

N. corticicola is sympatric with N. dorrigoen-
sis from Dorrigo to the eastern Border Ranges;
N. levicostata is sympatric with N, dorrigoensis
in the Koreclah State Forest region of thc
western Border Ranges. N. dorrigoensis and N.
corticicola were collected from under the same
picce of bark at Upper Pine Creek, Canungra,
SEQ. In N. dorrigoensis and N. levicostata dif-
ferences in shell shape and radula indicate diver-
gent microhabitat preferences.

PATTERNS OF SHELL VARIATION

Size and Shape - Adult Ngairea are some of
the largest Australian subtropical charopids with
mean shell diameter 5.80-6.90 mm. Average
whor! counts range from 4 1/2- to 5 1/2-. N.
murpliyi has the highest mean whorl count (5
1/2-). smallest mean diameter. but has a smaller
whorl cross section.

Reduced height in N. murplivi is the result of
smaller shell size but N. levicostata has a taller
shell through spire clevation. In N. murphyi and
N. dorrigoensis decreased shell height correlates
with keel development on the body whorl.

The umbilical opening is smallest in species
with a distinctive keel (N. dorrigoensis and N.
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levicostata) although N. murphyi has a secon-
darily enlarged umbilicus resulting from reduc-
tion in size of whorl cross section.

Sculpture - Apical sculpture consists of
curved, crowded radial ribs which may be
pronounced, reduced or modified into vague
radial ridges and wrinkles. Less prominent spiral
elements may be present as incised spiral lines
or raised cords. In N. corticicola (Fig. 15¢)
intersections of radials and spirals form a series
of pits.

Postapical sculpture is predominantly radial,
with ribs varying from bold, broad, rcgularly
spaced (Fig. 12a), and high, crowded (Fig. 6¢) to
very crowded (Figs 3e, 9g). Various types of
spiral sculpture are also present and in N. cor-
ticicola (Fig. 15f), incised spiral lines become
notched, approximating some helicarionid taxa,
e.g. Westracystis Iredalc, 1939 and Delinitesta
[redale, 1933 (Solem, 1982; Stanisic, 1988).

One of the more interesting developments in
the shell of Ngairea is the canalised sutures seen
in N. canaliculata. Solem (1983, pp. 9, 108)
recorded this feature in the Pacific Island
charopid Sinployea proxima (Garrett, 1872).
Canalisation is due to detachment of part of the
body whorl and in N. canaliculata results in a
relatively wide channel.

Variation in shell morphology is greater than
in other genera included in this study indicating
along, complex period of evolution. N. murphyi,
which has developed in isolation from the main
group of species exhibits some major departures
from average patterns.

PATTERNS OF ANATOMICAL VARIATION

Variations in anatomy involve shapc changes
in the pallial structures, size differences in
reproductive organs, species interaction
modifications in the terminal male genitalia, and
diet related shifts in radular morphology.

COMPARISONS

Ngairea and Mussonula may be confused and
are sympatric in and around the eastcrn part of
the Border Ranges. Mussonula has a strongly
exsert protoconch with prominent spiral cords
and vague radial ridges prominent toward the
nuclear-post nuclear shell boundary (Figs 18d,
20f). Lenwebbia is sympatric with Ngairea be-
tween Colosseum Creek and the Bobby Range,
SEQ, and bears some similarity. However, it has
a strongly punctate protoconch, adult sculpture
of spiral grooves and fine thread-like radials
(Fig. 29e~-g), lacks the internal division of the

penis, and has the kidney apex divided by a
portion of reflexed ureter (Fig. 30b,e).

KEY TO SPECIES OF NGAIREA

1.Shell with prominent radial 1ibs w....ovisrenreennns 2

Shell without prominent radial ribs; base al-
mostsmooth (Fig. 15b) cuiiieienne corticicola

2.5Utures SIMPLE v veeeeecerecee e 3
Sutureschannelled (Fig. 12¢) ... canaliculata

3.Umbilicus nearly closed to slightly open;
peripheral keel 0btUSe ...oceocreeeveeveneeverevenrene 4

Umbilicus widely open (Fig. 9b): peripheral
keel acute (Fig. 9¢) coenvniiecreenee, murphyi

4.Microsculpture of prominent spiral cords (Fig.
3e); spire lower, mean H/D ratio0.56 .............
ceeveeee dorrigoensis

Microsculpture of weak spiral lines (Fig. 6e);
spire higher, mean H/Dratio0.73.........ccccuueee

Ngairea dorrigoensis (Iredale, 1941)
comb. nov.(Figs 3-5; Tables 2, 3)

Flammulina corticicola (Cox); Hedley, 1912 (part), p.
264, pl. 7, figs 46-48.
Orcokera dorrigoensis Iredale, 1941a,p. 265, fig. 5

COMPARISONS

N. dorrigoensis differs from N. corticicola in
its more prominent radial sculpture, more angu-
late pcriphery, narrower umbilicus and micros-
culpture of crowded microspiral thickenings
(Fig. 3¢). N. levicostata has a more elevated shell
and microsculpture of fine spiral lines (Fig. 6¢).
The apical spiral cords, smaller size and lack of
prominent spiral cords on the adult whorls of
Mussonula 1redale, 1937 readily scparate mem-
bers of that genus from N. dorrigoensis.

TYPE MATERIAL

HoLoTYPE: AMC63517, Dorrigo Scrub, NSW,,
Height of shell 3.45 mm, diameter 6.23 mm, H/D ratio
0.55, D/U ratio 14.49, whorls 4 1/2-.
PARATYPE:AMCG63513, same locality as holotype.
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OTHER MATERIAI

NEW SOUTH WALES: Platvpus Creek, New
England N.P., (1 AMC142440, 27 Feb 1961, D.F.
McMichael); Acacia Plateau Rd, ¢ 12.2 km from
Acacia Ck - Killarney Road, SEVT/MVF (28°21°§,
152°24°E) (1, AMCI128560, 15 Mar 1981, J. Stanisic,
D. Potter); Beaury S.F.,c. 13 km W of Urbenville, 8§10
m (28°27°S, 152°24°E) (3, AMC142475, 18 May
1976, P.4. Colman, 1. 1.och): Marengo S.F., c. 40 km
NW of Dorrigo, 1020 m (30°06'S, 152°25'E) (5.

. . AMCI42476,10 Feh 1976,).B. Burch, . H. Colman);
‘e ' SE of Tabulam, tributary of Busby's Creek (29°02°S,

152°43°E) (2, AMCI37757, 29 Aug 1982. ABRS -

AM/QM); The Glade, Dorriga NP, 600 m, temperate

»E. rainforest (30°22°20"S, 152°43°40"E) (1,

28 OMMO16440, 12 Nov 1983, ABRS - AM/OM);

Tooloom Scrub, Beaury S.F.. CNVF (28°29°S,
152°24°E) (2, OMMO10939. 15 Mar 1981, ABRS -
AM/OM): Dorrigo (6. AMC142443); Dorrigo, under
bark and logs (1, AMC6A3788, Dec 1910, S.W., Jack-
son); Dorrigo (1, AMC142444_ ex Helms): Moonpar
S.F.. Dorrigo (1, AMC142441, 4 Apr 1960, D.K.
McAlpine); Booyang (= Booyong?) Richmond River
(1, AMC5786, ex Hedley); Washpool S.F., SW of
Casino, dry eucalypt forest (29713730"S, 152°29°E)
(1, AMC136879. 29 Aug 1982. ABRS - AM/QM);
Wonga Walk, The Glade, Dorrigo N.P., under bark of
fallen tree, rainforest (30°22°'S, 152°44°E) (1,
QMMOI17137, 6 Mar 1987, J. Stanisic, D. Polter):
Mills ‘Rd, Moonpar S.F., under bark of fallen tree,
rainforest (30°13°S, 152°39'E) (1, QMMOI17141, 7
Mar 1987, J. Stanisic, D. Potter).

SOUTH EAST QUEENSLAND:c. 1 km E of Carr’s
Lookout, Koreelah S.F., under bark of fallen tree,
NVFE (3, OMMO16470, 3 May 1986, J. Stanisic); Mt
Glorious, litler, NVF (1, QMMO16130, 26 Ian 1986,
J. Stanisic); Mt Glorious, ¢. 3 km SE of summit, NVF
(27°20'S, 152° 46'E) (1. QMMO11992, 2 Dec 1982,
ABRS - AM/OM); ¢. 28.5 km from Goomburra,
Goomburra S.F., 600 m, CNVF/Palms (27°59°'S,
152°21'E) (3. AMCI136812, OMMOI12690, 7 Dec
1981, ABRS - AM/QM); Fred’s Road, Mt Mee, rain-
forest (27°05°S, 152°43'E) (2, QMMO16460, 14 Apr

(1 n4h2)

LR

z 3 i g # 1980, 1. Stanisic. N. Hall, A, Green); Maiala N.P., Mt
<9aia :32:2x2  Glorious, litter (1, QMMO11852, 20 Jun 1952, MSA
3%z Ioezms Party): Lower Ballanjui Falls circuit, Lamington N.P.,

litter, NVF (1, OMMO1 6448, 3 Oct 1986, J. Stanisic,
D. Potter); Canungerah (= Canungra), pine scrub (3,
g = 5= = 8" AMC32997 Jul 1908, §.W. Jackson); Mt Tamborine
(2, AMC142442); Maiala N.P., Mt Glorious, CNVF
(1. OMMOG304, 1 Oct 1976, M.J. Bishop); Mt Mis-

. §3 P take, Goomburra S.F., under bark of fallen trees,
g 3 gx ¢y CNVF (2. OMMOI6571, 5 May 1986, J. Stanisic);
Efe: $i2i3  Running Ck, Lion's Road, via Rathdowney, under
S "2%E7 bark of fallen tree, rainforest near picnic area (2,
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FIG. 3. Ngairea dorrigoensis (Iredale, 1941). a—c, Dorrigo Scrub, NSW. AMC63517, holotype; d—e, c. 1 km
E of Carr’s Lookout, Koreelah S.F., NSW. QMMO16470; £, Upper Pine Ck, Canungra, SEQ. QMMO16544.

a—c, entire shell; d, apical sculpture; e, post nuclear sculpture; f, central (top left) and lateral teeth. Scale lines
as marked.
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Imm

FIG. 4. Ngairea dorrigoensis (Iredale, 1941). a, c—e, Maiala N.P.. Mt Glorious, SEQ. OMMOG6304. b, Upper
Pine Creek, Canungra, SEQ. QMMOI16583. a, genitalia: b, details of penis interior; ¢, ovoteslis; d.
hermaphrodilic duct: e, pallial cavity. Scale lines as marked.
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F1G. 5. Distribution of Ngaireu dorrigoensis (Iredale,
1941).

QMMO 16472, 1 Jan 1980, V. Kessner); Upper Pine
Creek. Canungra, NVF/Araucaria, under bark {13,
QMMO 6544, 1 Ocr 1986, 1, Stanisic, D. Potter: 3,
QMMO63S2, 29 Sept 1986, 1. Stanisic. J. Chasel-
ing).

DiaGNOSIS

Shell depressed. large, diameter 5.71-7.40
mm {mean 6.530 mm), with 4 1/8to 5 1/8 (mean
4 1/4-) normally coiled whorls. Apex and spire
modtralcly elevated, height of shell 3.36-4.62
mim (mean 3.78 mm). H/D ratio 0.52-0. 64(mcan
0.58). Body whotl descending slightly in front.
SP/BWW 0.17-0.39 (mean 0.31). Protoconch
with | 5/8- to | 3/4+ whorls, mean diameter
1065.0pwm at | 1/2 whorls. Apical sculpture of

low curved radial ribs, without spiral clements
(Fig. 3d). Post nuclear sculptare of numerous
protractively sinuated radial ribs whose inter-
stices are 5-7 times their width. Microsculpture
of crowded raised spiral cords (Fig. 3c¢). Sculp-
ture continuous on the base (Fig. 3b). Umbilicus
smull. diameter (0.30-0.68 mm, (mean 0.46 mm),
D/U ratio 9.26-21.83 (mean 14.59), to closed.
Sutures slightly impressed. Whorls flattened
above and below an angulate periphery (Fig. 3¢).
Body whortl kecled, morc angulatc in juvcnile
specirmens. Aperiure ovately lunate. Lip simple,
becoming thickened at the basal margin.
Columella thickened and reflected over the um-
bilicus. Parietal callus white with brown flam-
mulations. pustulose. Colour yellow-horn with
reddish-brown flammulations above, continued
below the periphery and onto the base in juvenile
specimens. but fading toward the umbilicus in
adult specimens. Based on 16 measured adulis.

Epiphallus internally with longitudinal
pilasters, entering penis through u large mus
cularised pilaster (Fig. 3b). Penis (Fig. 4b) a
short cvlindrical muscularised tube. more swol-
len apically; internally with apical muscular col-
lar consisting of 5-6 pad-like thickenings. und
slender longitudinal fleshy pilasters in the lower
regions. Penial retractor muscle o shortened tufl
msz.mne onthe epiphallus near its junction with
the penis. Frec oviduct muscular reflexed, much
longer than vagina (Fig. 4a).

Radula (Fig. 3f) with central tooth having a
large. broadly triangular mesocone and reduced
ectocones.

Based on six dissected specimens (QM-
MO6304. QMMOL16471, QMMQ16470,
AMCI37757, AMC142476),

RANGE AND HABITAT

Under the bark of rotting logs in maist sub-
tropical notophyll vine forests of cool wet high-
land areas of the Great Dividing Range (from
New England. NSW to the Mistake Mountains,
SEQ): the Border Ranges, and the D" Aguilar
Range. SEQ: penetrating adjacent drier subtropi-
cal forest (low microphyll vine forest, semi-
evergreen vine thicket) in the Koreelah Creek
and Richmond Range arcas. northern NSW,

REMARKS

Northern representatives of N. dorrigoensis
are larger than their southern counterparts and
have the umbilicus more closed (Table 3). Pos-
sibly the warmer climate provides a longer
growth periad in northern populations.
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FIG. 6. Ngairea levicostata sp. nov. a-c, Along Acacia Plateau Rd. Koreelah S.F.. NSW. QMMO10959,
holotype; d=f, Cunningham’s Gap, SEQ. QMMO17153, QMMO12684, paratypes. a-c, entire shell; d, apical
sculpture: e, post nuclear sculpture; [, lateral teeth. Scale lines as marked.
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Ngairea levicostata sp. nov.
(Figs 6-8; Tables 2, 3)

EvymoLocy

Latin levis, smooth: costa, tib; referring to
reduced microsculpture on major ribs of adult
whorls.

COMPARISONS

N. levicostata is most similar to N. dorrigoen-
sis but differs in having a higher spire, fewer
whorls with different sculptural features, a
protoconch with curved radial ridges and fine,
weak, crowded spiral cords and in lacking the
microsculpture of crowded wavy spiral cords
presentinV. dorrigoensis. Species of Mussonula
spp. are separable from N. levicostata by their
exsert protoconchs and apical sculpture of bold
spiral cords (Figs 18d, 20f).

TYPE MATERIAL

HotoTtype: QMMO10959, Koreelah S.F . NENSW,
along Acacia Plateau Rd. 850 m {28°21'S, 152°24°E),
15 Mar 1981, AM/QM - ABRS 1981, Height of shell
4.79 mm, diameter 6.03 mm., H/D ratio 0.76, D/U ratio
13.35, whorls 4 5/8.

PARATYPES: Cunninghams Gap. SEQ. near top.. 755
m, NVF/Araucaria (28°04°S, 133°24'E) (3,
QMMO12684, QMMO 10994, AMC128610, 16 Mar
1981. AM/QM - ABRS 1981); Cunningham's Gap,
SEQ. leaf lier (1. QMMO17153, 18 Jun 1979, Q.
Annabell).

DIAGNOSIS

Shell trochoid, large, diamcier 5.63—6.30 mm
{(mean 5.97 mm)with 4 1/4t04 5/8 (mean 4 1/2-)
loosely coiled whorls. Apex and spire strongly
elevated, height of shell 3.95<4.79 mm (mean
4,37 mm). H/D ratio 0.70-0.76 (mcan 0.73).
Body wharl descending more rapidly, SP/BWW
ratio 0.36-0.44 (mean 0.40). Protoconch wilh 1
5/8 whorls, mean diameter 1119.(lpm at 1 1/2
whorls. Apical sculpture of low curved radial
ribs crossed by raised spiral cords (Fig. 6d). Post
nuclear sculpture of numerous crowded, high.
protractively sinuated radial ribs (Fig. 6¢). Fine
raised microspiral lines present but no
microriblets. Sculpture continued onto the basc
(Fig. 6b). Umbilicus narrow U-shaped, diameter
0.45-0.47 mm (mean 0.46 mm), D/U ratio
12.46-13.35, (mean 12.91). Sutures impressed.
Whorls flattened above and rounded below an
angulate periphery (Fig. 6c). Aperture sub-
quadrate. Lip simple with a slight thickening at
the baso-columellar margin. Columella almost

[
e

. KD HG MC

S 'y

MG

linm

FIG. 7. Ngairea levicosiata sp. nov. Cunningham’s
Gap, SEQ. QMMQ12684, paratype. Pallial cavity.
Scale line as marked.

vertical, reflected toward the umbilicus, Parietal
callus well developed. Colour yvellow-horn with
adhering dirt particles. Based on 2 measured
adults.

Foot and tail moderately broad, tapering
posteriorly with a weak caudal horn. Mantle
collar thickened with a strongly developed glan-
dular zone (Fig. 7). I\ldney vaguely triangular c.
1/3 length of pallial cavity. rectal lobe reduced.
Pulmonary vein inconspicuous. Reproductive
system immature.

Radula (Fig. 6f) with central tooth having a
slender lanceolate mesocone and small but
prominent side cusps: inner laterals with slender
mesocone. endocone absent and weakly
developed ectocone.

Based on one dissected specimen (QM-
MO12684).

27°s R ¥

lBrisbane

l' lsmre

N
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FIG.B. Distribution of Ngairca levicosiata sp. nov.
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F1G. 10, Ngairea murphyi (Cox, 1864). c. 4km E of Fitzroy Falls on Kangaroo Valley - Fitzroy Falls Rd, NSW.
QMMO16932, a, genitalia; b, details of penis interior; ¢, talon and hermaphroditic duct; d, ovotestis; e, pallial
cavity. Scale lines as marked.

FIG. 9. Ngairea murphyi (Cox, 1864). a-c, Mt Keira, Wollongong, NSW. AMCI142962, neotype; e-g,
Woodhill NSW, AMC142968; d.h, c. 4km E of Fitzroy Falls on Kangaroo Valley-Fitzroy Falls Rd, NSW.
QMMO16932. a-c, entire shell; d, central and lateral teeth; e, spire; f, apical sculpture; g, post nuclear
sculpture; h, lateromarginal teeth. Scale lines as marked.
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RANGE ANO HABITAT

N. levicostata is known from two localities on
the cool wet highlands of the Great Dividing
Range in northern NSW and SEQ where it is
sympatric with N. dorrigoensis. The micro-
habitai is unknown,

REMARKS

N, levicastata is erected (o assist comparative
and biogeographical discussions: its conchologi-
cal features are distinctive. Although the general
shell Tacies relates to Mussonula, N. levicostata
is included in Ngairea primarily on form of the
protoconch.

Ngairea murphyi (Cox. 1864) comb. nov.
(Figs 9—-11: Tables 2, 3)

Heliv murphyi Cox, 1864, p. 37: Cox, 1868, p.23.
Paralacma mierphyi {(Coxy, Tredale, 19374, p. 314;
lredale, 19410, p. 264.

COMPARISONS

N. murphyi is a southern outlier distinguished
within the genus by its higher whorl count and
wider umbilicus (Table 2). N dorrigoensis
which it most resembles, has a tiny o closed
umbilicus, weaker keel, fewer whorls and
pratoconch with curved radial ridges (Fig. 3d).
Apical sculpture involves irregular radial
rugosities and spiral wrinkles producing a pitted
effect (Fig. 9f). Anatomically distinctive are the
penis with epiphallic pore located subapically
and the penial retractor muscle inserted apically
(Fig. 10b).

PREVIOUS STUDIES

Cox (1864) introduced the name without an
accompanying figure and referred to it again
without figures in I868. A Turther listing (Cox,
1909. p. 54) was accompanicd by an explunation
for the luck of figures: =1 fear the types of this
species have disappeared from vur (Australian)
Muscum Collection. The specimens of il which
1 pussessed were unfortunatelv smashed while in
the artists hands™. The large whorl count, small
size, widely open umbilicus, sharply keeled
body whorl and reticulate sculpture. referred to
in Cox's original description, together with the
tvpe locality of Wollongong, NSW_ effectively
fix Cox’s nume to the species discussed below,
The neotype was collected at Mt Keira, Wollon-
gong, which 1 consider to be near the original
type locality,

lredale (19374, p. 313) placed H. nurplivi in

Paralaoma lredale, 1913, without explanation,
later (Iredalc, 19414, p. 264) admitting that no
known specimens of H. murphyf existed and that
this decision was based on broad details of Cox’s
description. In Paralaoma the shell is much
smaller, more fragile, with fewer whorls and
bold spiral cords on the protoconch. Although
morphology of N murphyi is unusual, penial
morphology. shell sculpture and peculiar body
colour are considered sufficient to endorse the
new generic placement.

TYPE MATERIAL

NEATYPE:  AMC142962, Mt Keira. Wollongong,
NSW, Collected by C.F. McLauvchlun, 6 Nov 1948,
Herght of shell 3.70 mm, diameter S.88 mm, H/D ratio
.63, D/U rato 419, whorls 5 7/8.

OTHER MATERIAL

¢+ km E of Fitlzroy Falis on Kangaroo Valley -
Filzroy Falls road. NSW, temperate rainforesl, under
bark of fallen tree (S, OQMMO 14932, 1. Stanisic, 4 Jan
1UR7): Wondhill, ¢, 4 mls NW of Berry, NSW, mixed
forest, E side of range (1, AMCI42968, W. Ponder,
14 Nov 1970) My Cambewarra, nr Nowra, NSW (]
AMCH29604 L. Price, 30 Oct, 1963 ) Mt Keira, Wol-
longong., NSW, from raintorest au scoul camp (t,
AMC 42902, C.F. Mclauchlan, 6 Nov 1948),

DIAGNOSIS
Shell depressed 10 elevated trochoid. moder-
ately large, diameter 5.46-6.05 mm (mean 3.80

34vs
wotlangann
34=30'S
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k Elalt. > s00m
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FiG 11, Distribution of Ngatrea murphyi (Cox, 1864)
it the Hlawarra region, New South Wales,
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2mm

FIG. 13. Ngairea canaliculata sp. nov. a. c—e, c. 12.1km from Granite Creek crossing on Bobby Range-Mt
Perry Rd. SEQ. QMMO 16468. paratype. b. M1 Fort William, Kalpowar S.F..SEQ. QMMO 16469, paratype.
a, genitalia: b, delails of penis interior; ¢, ovolestis: d, hermaphroditic duct: e, pallial cavity. Scale lines as
marked.

FIG. 12. Ngairea canaliculata sp. nov. a—c. Beauly Spot 98, Kroombit Tops. SEQ. QMMOQO16454, holotype;
d-h, summit, Mt Fort William, Kalpowar S.F.. SEQ. OMMQ16469. paratype. a—c, entire shell; d, central
and lateral teeth: e, delails of spire showing channelled sutures; f, apical sculpture; g. post nuclear sculpture;
h, details of base and umbilicus. Scale lines as marked.
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FIG. 16. Ngairca corticicola (Cox, 1866). Slopes of Mt Hobwee, Lamington N.P., SEQ. QMMO16462. g,
genitalia; b, details of penis interior: ¢. talon; d, hermaphroditic duct; e, ovotestis; I, pallial cavity. Scale lines

as marked.

FIG. 15. Ngairea corticicola (Cox, 1866). a-b, Lismore, NSW. AMC63520, holotype: ¢, Tullawallal Circuit,
Lamington N.P., SEQ. QMMO16465: e-g. Red Scrub F.R., Whian Whian S.F., NSW. AMC142473; d. h,
Slopes of Mt Hobwee, Lamington N.P.. SEQ. a-c. entire shell: d. central (bottom left) and lateral teeth: e,
apical sculpture; f, post nuclear sculpture; g. details of umbilicus; h, lateromarginal teeth, Scale lines as marked.
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FIG. 17. Distribution of Ngairea corticicola {Cox,
1866)

Dorrigo N.P.. under bark of fallen tree, rainforest (1,
QMMO17142. 6 Mar 1987, 1. Stanisic, D. Polter),
Boovong Flora Reserve, via Lismore, under bark of
fallen trees. rainforest (21. OMMO 7005, 9 Mar
1987, J. Stanisic, D. Potter).

SOUTH EAST QUEENSLAND - Lower Ballanjui
Falls Circuil. Lamington N.P., litter, NVF (3.
OMMO16447, 3 Oct 1985, 1. Stanisic, D. Potter):
Tullawallal Circuit, Laminglon N.P., CNVF (3,
OMMO16463, 2 Oct 1985, ). Stanisic, D. Potter);
Warrie Circuil, Springbrook N.P., under bark of fallen
iree, CNVF (4. OMMO16464, 6 Apr 1986, .
Stanisic); Orchid Bower, Lamington N.P., 900 m,
CNVFE (8. OMMOO6264, Apr 1976, M.J. Bishop);
Nagarigoon Falls Circuit, Lamingion N.P.. CNVF (2,
OMMO16463, 20 Apr 1986, ). Stanisic); Warrie N.P.,
Springbrook, CNVF (28°00°S. 153°00°E) 15,
QMMO6300. 1 Oct 1976, M.J. Bishop): Nagarigoon,
Lamington N.P., 800 m, CNVF (28°14'S, 153"13'E)
(13. OMMO6085, Apr 1976, M.J. Bishop): Mt. Hob-
wee Circuil, Lamington N.P. litter (3, QMMO 16445,

1 Oct 1985, J. Stanisic, D. Potter): Natural Bridge
N.P..NVF(28°13°S, 1533"14'E) (1. QMMO10456, 18
Mar 1981, ABRS - AM/QM); Tullawallal Circuit,
Lamington N.P., litter, NVF (1, QMMO 16446, 2 Oct
1986. 1. Stanisic, D. Potter); Coomera Falls,
Lamington N.P,, under bark of fallen tree, CNVF (2,
QMMO16461, 19 Apr 1986, 1, Stanisic); Slopes of Mt
Hobwee, Lamington N.P.. under bark of fallen trees,
CNVF (17. QMMO16462, 19 Apr 1986, J. Stanisic);
Upper Pine Creek, Canungra, under bark,
NVF/Araucaria (1, QMMO16545, 1 Oct 1986, 1.
Stanisic, D. Potter: 7. QMMO16903, 21 Jan 1987, J.
Stanisic, D. Potter; 3, QMMO16584, 29 Sept 1986, J.
Stanisic, J. Chaseling): Araucaria Track, Binna Burra,
under bark, NVF (5, OMMO 16577, 27 Sept 1986, J,
Stanisic). Lower Ballanjui Falls Track, Binna Burra,
Lamington N.P., under bark (5, QMMO16550, 25
Sept 1986, J. Stanisic): Coomera Falls Circuit, Binna
Burra, Lamington N.P., under bark, NVF (11, QM-
MO16574. 26 Sept 1986, J. Stanisic).

DIAGNOSIS

Shell depressed. large. diameter 5.88-7.82 mm
(mcan 6.90 mm). with 4 3/8 to 5 1/2 (mean 4
3/4+) normally coiled whorls. Apex and spire
modcrately clevated, height of shell 3.36-4.62
mm (mean 3.90 mm). H/D ratio 0.50-0.63 (mean
0.56). Body whorl descending slightly in front,
SP/BWW ratio 0.22-0.39 (mcan 0.31).
Protoconch with 1 5/8 to 2 whorls, mecan
diameter 1056.8pm at 1 1/2 whorls. Apical
sculpturc of curved radial ribs crossed by incised
spiral lines. most noticeable ncar the sutures
(Fig. 15¢). Post nuclear sculpture of low, weak
protractively sinuated radial ribs and ridges, oc-
casionally with a vertical periostracal blade (Fig.
15a). interstices 3-5 times their width and
without rudial riblets. Microsculpture of incised
spiral grooves (Fig. 151). Sculpture reduced on
base to almost smooth (Fig. 15b). Base shiny 1o
dull. Umbilicus small. 0.535-1.02 mm (mcan 0.81
mm) in diameter, D/U ratio 6.99-11.31 (mean
8.61). Suturcs impressed. Whorls flattened
above and rounded below the periphery. Body
whorl with aweak keel (Fig. 15¢), becoming less
pronounced in larger specimens. Aperture ovate-
Iv lunate. Lip simple. slightly thickened at the
basal margin. becoming more so at the columel-
la. Columclla thickened, twisted and slightly
reflected over the umbilicus. Parictal callus pus-
tulosc. Colour creamy-white to yellow-horn,
upper surlace with regular brown-red flammula-
tions fading at the periphery, buse crcamy-white.
Bascd on 34 measured specimens.

Vas deferens giving rise to a long, muscular
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cplrhallus (Fg. 16a). Epiphallus reflexing api-
cully to enter the penis through a simple pore
(Fiy. 16b) surrounded by a spongy pilaster, in-
ternally with longitudinal pilasters, Penis (Fig,
16h) slender, eylindricale muscular, slightly
swollen apically. internally with an apical fleshy
collar and strongly corrugated. longitudinal
pilasters. Penial retractor muscle long, inserting
on the epiphallus prior to its entrv into the penis.

Radula (Fig. 15d.h) with broad triangular
mesocone and reduced ectocones on central
tooth.

Based on four dissected specimens (QM-
MO 10462, QMMOG330).

RANGE AND HARITAT

N. corticicola inhabits warm subtropical
notophyll vine forests of the coastal lowlands
and foothills between Dorrigo and Lismore. the
Dorrigo Plateau, and the eastern McPherson
Ranges. Its northern limit appears to be Mt Tani-
borine. SEQ. On the basis of material collected
late last contury and carly this century, it would
appear that the Big Scrub formed an important
part ol the range of A. corticicola. In spite of the
faet that much of the Big Scrub was clcarcd by
carly cedar-getters and more recently for agricul-
ture, N. corticicola is still common in some of
the remnants e.g. Booyong IFlora Rescrve, near
Lismore, NSW. The species lives under the bark
of rotting logs.

REMARKS

Southern represeniatives of N, ceorticicola
(QMMOI17146, AMCI142438) have compuira-
tively lower whorl counts thun northern
specimens (Table 4).

Mussonula Iredale, 1937
Musvonula Tredale, Y037bp |3

TYPF SPRCIFS
Mussonuda verax fredale 19370 by original
designation.

PREVIOUS ST IS

Tredale (1937h) related Mussonula  to
Paralaoma Iredale, 1913 which s u puncud
vroup withaspirally lirate protoconch, Althangh
[redale (1937h) noted spirals in M. veruy he
Twled 1o uotice the less conspicuous apical radial
clements referred tavin this study (Fias 18d. 20f).
Combined with general shell sculpiure and

derails of the rudula (Fig. 20d. e), the apical
sculpture places Mussonula in the Churapidag,

DrsaNoss

Shell small to moderately large, trochoid, adult
shell digmeter range 4.81-5.63 mm, with 3 7/8 to
4 18 normally coiled whotls, last whorl des-
cending. Height of shell 3.32-4.45 mm. Apex
and spire strongly elcvated. Protoconch strongly
exserl. Apicat sculpture of numeraus bold
(verax) to {ine (fallax) spiral cords, and very
wcak radial ridges which become more
prominent near the nuclear-post nuclear junc-
tion. Post apical sculpture of numerous. high,
protractively sinuated radial ribs with periostra-
cal bludes inclined toward the shell apex. Some
trace of weak incised spiral lines (fallax) but no
microrihlets present. Sculpture continuous on
the base. Umbilicus nurrow U-shaped. Sutures
impressed. Whorls rounded above and below a
strongly angulate periphery. Aperture sub-
quadrate. Lip simple. columella reflected slight-
ly toward umbilicus. Colour vellow-horn to
brown with adhcring dirt particles.

Pallial cavity with incomplete secondary
ureter and kidney with vestigial rectal lobe,
Genitalia unknown, Radula as for Mussonula
fallax.

DISTRIBUTION AND ECOLOGY

Mussonula extends {from Byangum on the
Richmand River, nortliern NSW to the Gympic
forestry arca, SEQ. Tt inhabits moist lowland
notophyll vine lorest in the south. and drier
microphyvll vine forest (with A rancaria) and vine
thicke! in the north, The two species are al-
lopatric,

Little is known of the microhabit for although
C.T. Musson collccted the twpe series ol M,
verax arboreally. and a single Tive specimen of
M. fallax was found under timber among rocks,
all other specimens have come from litter
samples, The trochoid shell and dark animal
colour indicate an arboresl or semi-arboreul ex-
wstence. However the adhering dirt particles on
the shell suggest that it is 2 ground dweller,
Possibly it lives among Triable custh, between
and under rocks. and [orages for food on verlical
surfaces abave the ground.

COMPARISONS

The extremely prominent radial ribs (Figs [8¢,
20g). strongly angulate periphery. elevated
spirc, exsert protoconch with strong spiral cords
(Figs 18d. 20f). and almost total lack of mictos-
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FIG. 18. Mussonula verax Iredale, 1937. a—c, Scrub at North Pine, SEQ. AMC63770. holotype; d-1f, c. Zkm
E of summit, Mt Nebo. SEQ. QMMO16518. a—c, entire shell; d, apical sculpture; ¢, post nuclear sculpture;
f, terminal regian of protoconch. Scale lines as marked.
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culpture in Mussonuda arc 4 combination of lea-
tures not Tound in any other east coasl charopid.
Oreokera Stanisic, 1987, from north Queensland
has the same shape and postnuclear ribbing as
Mussonula bul is larger and has quite prominent.
reticulate microsculpture (Stanisic, 1987, pls
le.d:2c.d.e). Hedleyoconcha Pilsbry. 1893 has a
similar shaped shell but has strong reticulale
sculpture iand a punctate protoconch (Figs 23e.
{2 264d).

Mussonula verax iredale, 1937
(Figs 18-19: Tables 2, 5)

Thalussia defia (Pleilfer); Hedley and MNusson, 15892,

p. 333 - masidentificaiion.
Mussonuda verax lredale, 1937b, p. 13, pl. L fig, 1L
COMPARISONS

M. veray can be distinguished from M. fallav
by its larger size and boider, more regular, apical
spiral cords (Figs 18d, 201). Ngatrea levicostata
has w similar shell to M. verax but is slightly
Iarger with apical sculpture of curved radiul tiby
and weak spital cords (Fig. 0d): N, dorrigoensis
which is sympatric wilh M. verax in the soothern
parl of the D" Aguilar Range, SEQ, is larger, has
a less elevated spire, and microsculpture of
promincnt spiral cords (Fig. 3e).

TYPE MATERIAL

Hotomyre: AMCA3501, in scrubs, arboreal. Norsth
Pine River, South Queensland, Coll. C.T. Musson.
Height ol shell 454 mm. diameter 3.46 mm. H D ratio
082, DU ratio 13,29, whorls 3 7/8+,

ParAtyees: AMCO3770, S spectmens. Scrub at
Narth Pine, SEQ. Coll. by C.T, Mussan.

OTHFR MATFRIAL

Fred's Rd. M1 Mee, SEQ, rainforesl, leal Liter,
(27055132743 E) (1. OMMOT7330, 4 Apr 1040, ],
Stanisic, N Hall, AL Green): My Nebo, SEQ. ¢ 2 km
E ol summit, NVEArawecaria, leat finer (272475,
132747°E) (). QMMOI16SI8. 13 Aug 1981, 1
Stanisic), Wratten™s Camip, Wratlens S FL SEQUNVF
lier (26°17°S, 132°20°E) (1. QMMOT1300. 17 Jul
1980, ). Stanisic. A, Green): ¢. (L3 km B of M1 Mia
wrnoll on M Mig - Kilkivan Rd, SEQ (267157S,
IS2270r(1. OMMO 23200 ) Sept 19820 AMOON -
ABRS 1982); Maiala NP Mt Glarons, SFO, NVT
(1, OMNIOTIA02, 20 Fun 1982 MSA Purtv).

IIAGNOS1S
Shell trochoid, small, dismeter S 04-3.03 mm

25%¢g \g ;\;; /
N j
26°8 \ \\?Q & h{]
\\\\\ Gympie
ngaroy é}
27°s \\ > ()
S
N Brl)/sbane
28°3 R\ h\S’
Warwn:k
oo N .alt > 500m
29°s Mo NEVTIANNY LN
151°E 152¢E 152°F 154°p
FIG. 19, Mistribution of Mussonnla verax Iredale,
1637,

(mean 5.36 mm)wilh 37,8 to 4 (mean 4-) loosely
coiled wharls. Apex and spire strongly elevated,
height of shell 3.03=4 45 mm (mean 4.31 mm),
H.D rvatio 0.79-0.82 (mean 0.81). Bady whorl
descending more rapidly, SP/BWW ratio 0.52-
n37 (,mean 0.54). Prawoconch strongly esserl
with 1 1'2 10 | 1/2+ whorls, mean diamcter
1370.5 woat 1172 whorls, Apical sculpture of
about 20) continuous spiral cords and curved
radial ridges appearing in the last 1.8 whorl (Fig.
1Sd). Past nuclear sculpture of high, crowded
protractively sinuated radial ribs. 0()-120 (mean
1104.8) en the body whorl (Fig. [S¢). Ribs/mm
5.08-0.78 (mean 6.20), Major ribs with slender
hachward curved periostracal blades, interstices
7-20times their width, no radial riblets. Micras-
culpture abscent. Sculpture continuous on the
huse (Fig. 18b). Umbilicus very narrow, U-
shaped, slightly obscured. diwmmeter 0,31-00.41
mm (mcan 0.35 mm), DU ratio 13.29-17.19
{(mean 13.27). Sutures impressed. Whorls
rounded above and below an anguliate periphery.
Aperture subquadrate. Lip simple. columella
hwisted. vertical. slightly covering the unbilicus.
Parictal catlus pustulose. well developed. Colour
veHow-horn with adhering dirt particles. Based
on 4 measured adults. Anatomy unknown.
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RANGE AND HABITAT

M. verax inhabits notophyll vine forests of the
D Aguilar Range and dricr microphyll vine
forests of the Gympic region, SEQ.

G148
SHb

32y

REMARKS

C.T. Musson collected this specics during an
expedition to SEQ in 1887 which was funded by
noted malacologist DrJ.C. Cox. The specics was
misidentified as Thalassia delia (Pfeiffer, 1857)
by Hedley and Musson (1892). Iredale (1937b,
p. 13) noted the crror and erected the genus.
Although the type locality of the species is given
broadly as "scrubs at North Pinc River”, the
itinerary of Musson’s trip suggests that a more
specific locality may be Mt Mee. SEQ.
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Mussonula fallax sp. nov.
(Figs 20-22; Tables 2, 5)

Q45
0¥

ETYMOLOGY
Latin fallax. {allacious: referring to its having
been previously identified as M. verax.

[EIRUXE)

191
(77 145)
177

2

2

COMPARISONS

M. fallax ditfers from M. verax by having finer,
more irregular apical spiral cords (Fig. 20f) and
a smaller shell. Hedleyoconcha delta (Pleiffer,
1857) has atrochoid shell butis much larger with
greatly elevated spire and has postinuclear sculp-
ture of low radial ribs and spiral cords in a
reticulate pattern (Fig. 23¢. f).
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TvPE MATERIAL

Horotype: AMC63870, No. | Scrub at Byangum,
NSW, Cox coll. Height of shell 3.41 mm, diameler
4,32, H/D ratio 0.64. D/U ratio 6.18. whorls 4 1/8-.
PARATYPES: Mt Warning N.P., NSW (28°24°§,
IS3716°E) (1. AMCI129289, 18 Mar 1981, ABRS -
AM/QM): Upper Coopers Ck. Huonbrook. NSW (1,
AMC1342449, 26 Aug 1936, A. Musgrave, E.
Troughton); Burleigh Heads N.P., SEQ, vine thicket
(4, QMMO6157, OMMOG6180, Oct 1976, M.J.
Bishop); Terania Ck, NENSW, NVF, under piece of
wood amang rocks (1. QMMO17323, Aug 1987, 1.
Stanisic): Richmond Rv., NSW (1, AMC142448),

LAl 7007
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DiaGNosis
- - = - Shell small, trochoid, diameter 4.81-5.32 mm
(mean 5.07 mm) with about 4 1/8- normally
coiled whorls, last whorl only slightly descend-
ing. Apex and spire strongly clevated, SP/BWW
ratio 0.39-0.45 (mcan 0.42). height 3.32-3.41
mm (mcan 3.37). H/D ratio 0.64-0.69 (mean
0.67). Protoconch exsert. slightly shiny with 1

pe)

(Hof
AMC 63770
(Hubtype)

Nurth Mine Surubs
OMMO 12320
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1mm

FIG. 21. Muxsonula fallax sp. nov. Terania Creek.
NSW. OQMMOI17323, paratvpe, Pallial cavity.
Scale line as matked.

1/2-1 5/8- whorls, mean diameter 1149.5um at
I 112 whorls. Apical sculpture of 20-25 inter-
rupted spiral cords with numerous. low, curved
radial ndges forming toward the end of the
protoconch (Fig. 20f). Post nuclear sculpture of
numerous, high, prolractively sinuated radial
ribs. with periostracal blades which are folded
toward the apex (Fig. 20g). No microriblets.
Microsculpture consisting of vague inciscd
spiral lines (Fig. 20g). Sculpture continued on
the buse (Fig. 20b). Rib interstices variable., 5-135
times the width of the ribs. Umbilicus narrow,
V.shaped. diameter 4.81-5.32 mm (mean 5.07
mm), D/U ratio 5.86-6.18 (meun 6.02). Sutures
impressed. Whorls rounded above and below a
strongly angulate periphery. Lip simple.
columella dilated and slightly twisted toward the
umbilicus. Aperture subquadrate. Parictal callus
strongly developed. Colour brown, oficn
covered with dirt particles. Based on 2 measured
adulis.

Foot and tail short and broad. bluntly tapering
posteriorly. Body colour dark with sides of fool
and outer margins of the sole purple-grey. Upper
body and neck black. Ommatophores purplc-

FIG. 20. Mussonula fallax sp. nov. a—c, No. 1 scrub
at Byungum, NSW. AMCG63870. holotype; d-e,
Terania Ck, NSW., QMMO17323, paratype; f-h,
Burleigh Heads N.P., SEQ. OMMOQ 6137, paratype.
a—c, entire shell; d, central and lateral 1eeth: ¢, mar-
ginal teeth: £, upical sculpture; g. post nuclear sculp-
ture; h, details of post nuclear microsculpture, Scale
Tines as marked.

grey. Palliul rool black. Pallial cavity occupying
¢. 172 whorl apically. Mantle collar well
develaped with large glandulur zone extending
onto the lung rool. Kidney with trianguolar
pericurdiul lobe and reetal lobe present as a finy
vestige abutting hindgut. Urcter sigmurcthrous
without complewe secondary branch. Urcterid
pore situated adjacent 1o the hindgut. anterior to
the smull rectal lobe of the kidney (Fig. 21).
Reproductive organs immatare.

Central tooth of radula (Fig, 20d.e) with lan-
cealate mesocone and small. pointed ectocones;
inner laterals with endocone absent and more
promincnt ectocone. Quter laterals und mar-
ginals tvpical,

Bused on one dissected subadult (QOM-
MO17323).

RANGE aND HARITAT

M. fallax inhabits the notophyll vine forests of
[he moist foathills of coaslal northern NSW._and
the unusual coastal vine thicket at Burleigh
Heads, SEQ. Its microhabitat is not fully known,

REMARKS

Inthe absence of data on the terminal genitalia
the two species are separated on the difference
in protoconch sculpture. Habitat destruction,
particularly in the Big Scrub ares of north-east-
ern NSW, has had significant effects on the
distnibution of M. fellax. Iredale (1941b, p. 2)
cited specimens of M. verax from the Richmond
River. northern NSW. Thesc are M. fallax.

278 v

RMEBrisbare

153¢=

FIG,22. Distribution of Mussonuda fallax sp. nov.
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Hedleyoconcha Pilsbry, 1893

Hedlevoconcha Pilsbry, 1893, p.18; Iredale. 1937a, p.
321: lredale, 1937b, p. 13: Iredale, 1941a, p. 264;
Iredale, 1942, p. 35; lredale. 1944, p. 317; Burch
1976, p.133.

TYPE SPECIES
Helix delia Pfeiffer, 1857: by original desig-

nation.

PREVIOUS STUDIES

Pilsbry (1893) placed Hedleyoconcha in the
Flammulinidac where it remained until Iredale
(1942) crected the Hedleyoconchidae for it.
Solem (1983) included Hedlevoconchidae with
his expanded Charopidac. 1 follow Solem and
consider that Hedlevoconcha can be derived
from more generalised charopids.

Dragnosis

Shell relatively large, diameter 5.38-10.08 mm
with 5 1/8 to 6 5/8 whorls. Spire and apex strong-
1v clevated (Figs 23c¢, 26c), height of shell 4.62-
6.47 mm, last whorl descending. Protoconch of
1 172 to 1 3/4 whorls, pitted (Fig. 23c). Post
nuclear sculpture of low, protractively sinuated,
radial ribs and low rounded spiral cords in a
reticulate pattern (Figs 23f, 26d). Sculpture al-
tered after 4 whorls, continuous on base but
much less pronounced (Figs 23b, 20b). Um-
bilicus narrow, partially obscured by the
rcflected columella. Sutures lightly impressed.
Whorls slightly flattened above and rounded
below a strongly angulate to thread-carinate
periphery. Aperture ovately lunate. Lip simple,
columella dilated and slightly reflected over the
umbilicus. Colour straw to cream-yellow with a
darker spire. Periostracum deciduous.

Foot and tail broad, rounded postcriorly,
Cuaudal horn present. Colour creamy-white with
some pigmentation on the patlial roof. Om-
matophores black. Kidney elongate, vaguely tri-
angular with a reduced rectal lobe. Ureter
sigmurcthrous with an incomplete secondary
branch. Ureteric opcning in the angle between
the kidney lobes. Ovotestis several clumps of
palmately clavate lobes ol alveoli, oriented at
right angles to the plane of coiling. Terminal
male genitalia with thin vas deferens and large,
reflexed, muscular epiphallus, entering penis
through a large fleshy pilaster opposite a
grooved muscular thickening which acts as a
collar. Penis proper with long slender corrugated

pilasters. Penial retractor muscle inserted at the
penis-epiphallus junction. Radula with tricuspid
central and lateral teeth which have long
mcsocones, short endo- and ectocones, and well-
developed anterior flares; marginals typical.

DISTRIBUTION AND ECOLOGY

Hedlevoconcha has a classic relict distribution
with a widespread species in northern NSW and
southern Queensland, an altitudinally restricted
species on the summit of Mt Bellenden-Ker in
north Queensland and a further species on Lord
Howe Island. off the coast of New South Wales.
Although similar distribution patterns are seen
among some flightless groups of insccts such as
the Pcloridiidae (Monteith, 1980) this is the first
time a land snail group has been identified as
having such an unusual and biogeographically
complex distribution.

COMPARISONS

The high spire. punctate apical sculpture (Fig.
23e) and distinctive low reticulate post nuclear
sculpture (Figs 23f, 26d) distinguish Hed-
leyoconcha from other subtropical and tropical
charopids. Oreokera Stanisic, 1987 has an
elevated spire but apical sculpture of spiral
cords, prominent post nuclcar radial ribs and
fine. reticulate microsculpture (Stanisic. 1987,
pls 1.2). Mussonula is much smaller and has
prominent apical spiral cords (Figs 18d, 20f) and
crowded, high, curved radial ribs on the post
nuclear whorls (Figs 18e. 20g). Ngairea lacks
the punctate apical sculpture secn in Hed-
feyoconcha and has much finer post apical sculp-
ture (Figs 3e, 6e. 9g, 12e, 151).

The species show minor differences in shell
features but are readily segregated on the basis
of geography.

KEY TO SPECIES OF HEDLEYOCONCHA

1.Shell with umbilicus wider (Fig. 26g), mean
D/U ratio 4.60: Lord Howe Id ......... addita

Shell with umbilicus narrower, mean D/U
ratio greater than 6.50 ...ooveveeeininccenn 2

2.Shell with strong reticulate sculpture on early
whorls (Fig. 16d): protoconch weakly
punctate (Fig. 26d): Mt Bellenden Ker, NEQ
...................................................... ailaketoae
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FIG. 24, Hedleyoconcha delta (Pfeiffer, 1857). Dandabah, Bunya Mts, SEQ. OMMOG068. a, genitalia; b, details
of penis/epiphallus region; c, details of penis interior; d, hermaphroditic duct; e. ovolestis: f. talon: g, pallial
cavity.

FIG 23. Hedleyoconcha delta (Pteiffer, 1857). a—c, Drayton Range, North Australia. BMNH1982246,
lectotype: d. Terrigal, near Gosford, NSW. AMC63526, holoty pe of duona: e-h. Dandabah, Bunya Mts, SEQ.
OMMO6068. a—d. entire shells; e. apical sculpture; f, post nuclear sculpture: g, central and lateral teeth; h.
marginal teeth. Scale line as marked.
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CNVF, crawling on log (1, QMMO16898, 4 May
1986, J. Stanisic, J. Chaseling): Binna Burra,
Lamington N.P.. crawling on ‘cordylines’ (4, QM-
MO14976. 10 Mar 1986, D.G. & N.G. Patler): Mt
Hobwee, Lamington N.P. (28°13'S., 153°13°E), 1150
m. MFF. (1. QMMO6077. Apr 1976, M.]. Bishop):
Toowoomba (27°34°S, 151°57°E) rainforest, (1, QM-
MO6276, 25 Sept 1976, R. Raven): Dandabah, Bunya
Mis (26°53°S. 151°35°E) Araucaria/NVF (90, QM-
MO6068, FMNH 206312, 5 Mar 1976, M.J. Bishop):
Upper Pine Creek, via Canungra. NVF/Araucaria.
litter (2. QMNMOI16541, 1 Oct 1986, J. Stanisic, D.
Potter): Tullawallal Circuit, Binna Burra, Laminglon
N.P., NVF. underlogs (1. OMMO16736, 2 Oct 1985,
J. Stanisic, D. Potter, J. Chaseling); Dandabah, Bunya
Mis, behind picnic area (26°53°S. 1531°36°E) (11, AM-
C136617. 31 Sept 1982, AM/QM-ABRS).

DiaGNoOSIS

Shell trochoid (Fig. 23c), diameter 6.22-10.08
mm (mcan 7.77 mm) with 4 3/8-6 5/8 (mean 6
1/8+) normally coiled whorls, last whorl des-
cending. Apex and spire strongly clevated.
SP/BWW ratio 0.36-0.88 (mean 0.66), height
5.04-7.98 mm (mean 6.01 mm), H/D ratio 0.7 1-
0.88 (mean 0.78). Protoconch of 1 1/2-1 5/8
whorls, mean diameter 875.0pumat 1 1/2 whorls.
Apical sculpture of irregular pits and vague
radial rugositics (Fig. 23e). Postnuclear sculp-
ture of low spiral thickenings crosscd by
numerous low protractively sinuated radial ribs
in a reticulate pattern (Fig. 23f), becoming less
pronounced after the first four whorls (Fig. 23a).
Sculpture continued on the base but reduced
(Fig. 23b). No additional microsculpture. Um-
bilicus small. diamecter 0.62-1.54 mm (mcan
0.89) D U ratio 6.55-11.28 (mean 9.01), partial-
lv obscured by the reflected columella. Sutures
lightly impressed. Whorls rounded above and
below a strongly angulate to thread-carinate
periphery. Aperture ovately lunate. Lip simple,
columella dilated and reflected over the um-
bilicus. Parietal callus well developed.
Periostracum strongly deciduous. Colour (with
periostracum) creamv-vellow: (without)
whitish-pink, often with a darker brown to pink
apex and spire. Based on 20 measured adults.

Genitalia with epiphallus (Fig. 24b) refiexing
before entering the penis apically through a fleshy
pilaster (Fig. 24¢). Penial retractor muscle insert-
ing adjucent to the penis/epiphallus junction.

Penis (Fig. 24¢) long and slender, muscular, with
an apical bulb containing a grooved, muscular
thickening. Penis proper with spongy lon-
gitudinal pilasters. Free oviduct thick, mus-
cularised. longer than vagina (Fig. 24a). Vagina
short, internally with longitudinal pilasters.

Radula (Fig. 23g. h) with tricuspid central and
latcral teeth which have long lanceolate
mesocones and well developed anterior {lares.

Based on 6 dissected specimens (QM-
MO6068, FMNH206312).

RANGE AND HABITAT

H. delta inhabits cool subtropical notophyll
vine forests of the Great Dividing Range from
Dorrigo. NSW (o the Bunya Mountains, SEQ;
the humid warm notophvll vine forests of the
coastal region of northern NSW: warm
temperate rainforests in the Gosford and Blue
Mountains area of central NSW: and some mar-
ginally dricr subtropical forest (microphyll vine
forest. semi-cvergreen vine thicket) in southern
Queensland. The distribution of H. delra at the
southern end of its range is not well known,

REMARKS

H. delta has a caudal horn. This structure is
typical of some New Zealand arboreal charopids
and is comnion in Australian helicarionids.

The shell of H. delta has an apical portion of
about 4 whorls in which the sculptural features
are quite prominent, but on the remaining whorls
sculpture is almost absent. A similar pattern is
seeninH. ailaketoae. This is not gerontic growth
and its signilicance, il any. is unknown.

Hedleyoconcha ailaketoae sp. nov,
(Fig. 26a—c: Tables 2. 6)

ETYMOLOGY

For Dr Aila Keto in recognition of her efforts
for rainforest conservation.

COMPARISONS

H. ailaketoae is distinguished rom H. delta by
its smaller size, fewerwhorls, lesselevated shell.
weaker apical sculpture, und more prominent
reticulate sculpturc on postnuclear whorls (Fig.
26a-d). The sympatric Oreokera cumulus
(Odhner. 1917) has an clevated. keeled shell but
is larger, has fewer whorls. apical spiral cords.

FIG. 26. a—e. Hedleyoconcha ailaketoae spanov. a-c. Summit. Mt. Bellenden Ker. NEQ. QMMO11254,
holotyvpe: d—e. M1 Bellenden Ker, NEQ. QMMOISS02. OMMO1{273, paratvpes. a-c, whole shell: d,
apical-postapical sculpture: e, central and lateral teeth. I-h, Hedlevoconcha addira Tredale, 1944, AMCGO3488,

lectoty pe.
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FIG. 27. f{edleyoconcha ailaketoae sp.nov. Mt. Bellenden Ker, NEQ. QMMO15802, paratype. a, genitalia; b
details of penis interior; c, talon; d, ovotestis; e, hermaphroditic duct: f, pallial cavily.
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T'1G. 28. Distribuvion of Hedleyoconcha ailakeroae sp,
nov,

und postnuctear sculpture of prominent radial
ribs with reticulate microsculpture (Stanisic,
1987, pis 1.2).

TYPE MATERIAL

Hotorvee: QMMO11254, Mi Bellenden Ker. NEQ.
Summit. 1560 m, SMVFT. Collected Eanbhwatch/-
OM, 17-24 Oct 1981, Height of shell 5.13 mm,
dinmeter 0.81 mm. H'D ratio 075, DU rutio 947,
whorls 5 18+,

PARATYPES: Mt Bellenden Ker, NEQ. Summit TV
stn, 1560 m (17°16°S, 145°51°E) ruinforest (2, QM-
MOI15802, 29 Apr 1983, G.B. Muomteith, D. Yeuales):
M1 Bellenden Ker. NEQ. summit, 1560 m, SMVFT
(1. QMMO11273, 1-7 Nov 1981, Eanbwaich/ QM)

IHAGNOSIS

Shelt trochoid (Fig. 26¢), diameter 5.97-6.5]
mm (mcun 6.39 mm) with 5 1;8 normally coiled
whorls. Apex and spire strongly clevated.
SPBWW ratio 0.34-0.63 (mcan (La1), height
4.62-6.13 mm (mecan 4.88 mm). H/D rutio 0.75-
(.77 (mean 0.76). Protoconch 1 1:2 normaliy
coiled whorls, mean diamcter 965um at 1 172
whorls, Apical sculpture of weak irregalar pits
(Fig. 26d). Postnuclcar sculpture of prominent.
spird) cords crossed by crowded. protractively
sinuated radial ribs in a strongly reticulate pat-
tern which becomes less pronounced afier . 4
wharls (Fig. 26b). Sculpture continuous on the
hase but somewhat reduced. No additional
microsculplure. Umbilicus very small. dinmeter
1172 mm, DU ratio 8.30-9.47 (mean 8.89), par-

tially covered by columella. Sutures lightly im-
pressed. Whorls rounded above and below a
thread-carinate periphery. Aperture ovately
lunate. Lip simple. columelila dilated and
reflected over the umbilicus. Parietal callus well-
developed. Periostracum deciduous. Colour
(with periosiracum) straw vellow, spirc darker,
Based on 2 measurcd adults.

Epiphallus (Fig. 27a) long. entering penis api-
cally through a fleshy circular pad. Penis (Fig.
27b) shorter than epiphallus, slender with cor-
rugated, longitudinal pilasters (Fig. 27b), apical-
ly with a peniat bulb containing cntrance of
cpiphaltus (Fig, 27b) and a muscular grooved
collar, Penial retractor muscle inserted at the
penial bulb/epiphallus junction. Free oviduct
muscularised, much longer thun vagina (Fig.
27a). Vagins short with longitudinal pilasters
internally.

Radula (Fig. 23¢) with tricuspid central and
lateral tecth which have long mesocones and
strongly developed anterior flares. No data avail-
able on marginal teeth.

Bascd on 1 dissected adult (OMMO15802).

RANGE AND HARITAT

H. ailaketoae has only been found to date in
simple microphvll vine fern thickets and forests
on the summit of M1, Bellenden Ker, NEQ. Iis
microhabitat is unknown.

REMARKS

Discovery of H. ailukeroae on Mt. Bellenden
Ker was uwopsual considering that its peurest
relative is almost 1400 km to the south. Pre-
viously Stanisic (1987) repotted on the al-
titwdinally restricted churopids from this region,

Hedlevoconcha addita Iredale, 1944
(Fig. 26f-h: Tables 2. 6)

Hedlevoconeha addiia Tredate. 1944, p. 317, pl 19,
fig. 19

CaMPARISONS

In general appearance. H. addita bears spme
resemblance to H. delra. The iwo type speciimens
arc worn and only afew traces of vaguely reticu-
late adult sculptore are visible, However, teticu-
late postnuclear sculpture is not sufficient to
conclusively link this species with the two main-
lund congencrs. The keel of 71 addita is much
more pronounced than in cither H. delta or H.
atfuketone and may indicate that the overall
similarity of /1. addira Lo these species is conver-
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went. but in the apsence of other cvidence, the
original allocation of [redalc (1944) is retained.

TYPE MATERIAL

LrFCTOTYPE:  AMCBH3488. Mt Gower, 'SSE. Laord
Howe Island,

PARALECTOTYPE. AMCESOUYA, same collecton daly
as leclotype.

DIAGNOSIS

Shell moderately large, trochoid (Fig. 26g),
diameter 6.89-6,98 mm (meun .94 mm) with 6
to 6 1'S (mean 6+) normally corled whorls. the
last whorl descending slightly. Apex and spire
strongly elevated, SP/BWW ratio 0.63-0.67
(mean (L65), height 5.38-5.46 mm (mean 5.42
mm). H/D ratio 0.77-0.79 (mcan 0.78).
Protoconch of 1 3/4 whortls, mean diameter
882.5um at | 1/2 whorls, Apical sculpture warn
on gvailable specimens. Post nuclear sculpture
also mostly worn. Body whorl with remnant
patches of periostracum and sculpture consisting
of low crowded spiral cords and weak protrac-
tively sinuated radial growth ridges. Sculpture
contipuous on the base as crowded spiral cords
and weak protractively sinvated radial growth
ridges (Fig. 26g). No additional microsculpture
visible. Umbilicus narrow. V-shaped. only
slightly covered by the columella (Fig. 26h),
diameter 148154 mm (mean 151 mm). D/U
ratio4.53—,66 (mean4,60). Sutures only shghi-
Iv impressed. Whorls rounded above and below
a strongly carinate periphery. Aperture quadrate
to roundly Tunate. Lip simple, columella dilated
and partially reflected over the umbilicus. Parie-
tal callus develaped. Periostracum deciduous.
Colour (with periosiracum) straw sellow.
(without periostricum) chalky whitish-pink.
with a darker spire. Based on 2 measured adults,

Anatomy unknown.

Lenwebbia gen, nov.

NSO ony
For D Lon Webbin recogmtion of his pronecer-
ing stndies va rainforest evolution,

TNV SEFCIEsS
Fenwebbea protoserobrcndan: sp. nov

DIANOsS

Shell sipall, moderately elevated (1ig. 29¢)
average dipmeter 435 mmoand relatively few
{average <4 1'84) rounded whuarls, Protoconch

sculpture of numerous dimples and vague radial
ridges (Fig. 29g). Adult sculpture of spiral
grooves, broad radial undulations and very fine
thread-like radial ribs (Fig, 29e.f). Base with
incised spiral lines and weak, raised radial
growth lines. Sutures impressed. Umbilicus
small (Fig, 29b}, Lip simple, columella dilated
and deflected toward the umbilicus.

Foot and tail broad, bluntly tapering pasterior-
Iv. No caudal hora or foss. Body colour (in
preservative) grey. Ommutophores black. Pallial
roofl with some black speckhing. Kidney orange,
triangular, ¢. 1:2 length of the pallial cavity.
Rectal kidney lobe reduced. Ureter sig-
murethrons with an incomplete sccondary arm
and reflexed primary arm (Fig, 30c). Ureteric
opening lncated at the rear of the pallial cavity
in the angle between the kidney and the hindgut.
Ovutestis (Fig. 30c¢) several clumps of palmately
clavate Jobes of alveali, oriented at right angles
10 the phine ol coiling, Terminal male genitalia
with short muscalar cpiphalius (Fig. 30b) enter-
ing penis apically through a simple pore (Fig.
30b). Penis elongate, internally with few, large
longitudinal pilasters (Fig. 30b). Free oviduct
(Fig. 30a) langer than vagina, otherwise typical.
Radula (Fig. 29d) with mesocone of central and
lateral teeth long. lanccolate. Marginal teeth
typical.

CONPARINONS

Lenwebbia differs from Ngairea in its smaller
size, more weukly sculptured shell and more
strongly pitted apex (Fig. 29g¢). Anatomically,
the reflexed primary ureter (Fig. 30¢) und bright-
Iv colourcd kidney of Lenwebbia are distinetive,
Inthe Mudlo Gap area, SEQ. Lenw cbina is sym-
patric with Coenocharopawhose worn shells are
grosshy similar. However Cocnocharopa has an
apex with curved radials and raised spiral cords
(Figs 110 114001 200=h), adult sculpture of fine
radials and spiral cords (Figs 111g. 114g, 1204).
and more shouldered whorls. The sympatric
helicariontd Tarocvsris Iredule. 1937, has a
pratoconch with incised spiral lines and adult
sculptare of incised spiral grooves which have
regular notches along their length.

Lenwebhbia protoscrobiculila sp, nov,
(Figs 20-31: Tables 2.7)

Eryvorooy
Fann serobicales, a Little diteh: for the
punctate protoconch.
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COMPARISONS

L. protoscrobiculata most closely resembles
Ngairea canaliculata which is sympatric with
the former in the northern parts of its range. N.
canaliculata lacks the punctate protoconch of L.
prowscrobiculata, has prominent post nuclear
radial ribs (Fig. 12a), channelled sutures (Fig.
12e) and flammulated shell. In the southern part
of its range [.. protoscrobiculata is sympatric
with Coenocharopa macromphala and C. par-
vicostata and may be confused with worn dead
shells of these latter two species. However
Coenocharopa has apical sculpture of curved
radial 1ibs and low spiral cords and is smaller
(Figs 114e-g; 120d-h). Anatomically a complete
secondary ureter (Figs 1151, 121a) is sufficient
to distinguish these species from L
protoscrobiculata.
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TYPE MATERIAL

HoLoTyPe: QMMO17048, c. 8 km from Kalpowar
on Fireclay Rd, Kalpowar S.F.. SEQ (24°43'S,
1517217 E leafl litter, MVF/Araucaria. Collected by J.
Stunisic, A, Green. 15 July 1980. Height of shell 2.94
mm, diameter 4. 49mm, H/D ratio 0.63. D/U ratio 5.71,
whorls 4 3/8,

PARATYPES; SOUTH EAST QUEENSLAND -
QMMO 17047, same data as holotype, 36 specimens:
Mt Mudio, Kilkivan S.F, (26°01°S, 152°13°E) leaf
liter. NVF/Araucaria (34. QMMOB359, 17 Jul 1980,
1. Stanisic. A. Green): Mudlo Gap, Kilkivan S.F.. litter
MVF/Araucaria (3, OMMOI16843, 5 Jul 1984, J.
Stanisic, D. Pouter, K.Emberton): Mudlo Gap S.F.
(26°01°S, 152°14°EY MVF/Araucaria (7. QM-
MO 12365, AMCI13665, 2 Sept 1982, AM/QM-
ABRS): Ciifion Range S.F.. SW of Fairlies Knob,
Arancarta/MVF (26734'S. 152°16°E) (2. QMMO-
12386, AMCI36681, 2 Sept 1982, AM/QM-ABRS);
Dawes Range. MVF/Araucaria (24°28°S, 151°07°E)
(2.QMMO12652,4 Sept 1982, AM/QM-ABRSY. c. 4
km below summit of Mt Fort William on Mt Fort
William Rd. Kalpowur S.F.. litter. under rochs. logs,
MVEAraucaria (7, QMMO17010. QMMO16839, 3
Jul 1984, J, Stanisic, D. Potler, K. Emberton), rain-
forest walk., Kalpowar S.F. (24°41°S. 151°21'E)
MVF/Araucaria (1. QMMO12578, 4 Sept 1982,
AM/QM-ABRS): base of Mt Woowoonga, (25°26°S,
152°06°E) MVF/Araucaria (5. QMMQ12447,
AMCI136720. 3 Sept 1982, OM/QM-ABRS): Mt
Goonaneman, via Childers, rainforest. 670 m, litter (2,
QMMQ17238, 3-7 Nov 1980, R. Raven, V. Davies),
M Goonaneman, rainforest (2, QMMQ17259, 6 Feb
1981, G.B. Moateith); Mt Colosseumn, 6 mls § of
Miriam Vale (12. AMC142925, 6 Jun 1964, L. Price),
Kalpowar S.F., NE of Monto. SEQ (24742°S,
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F1G. 30. Lenwebbia protoscrobiculata sp. nov, c. 4km below summit of Mt. Forl William on Mt, Fort William
Rd, Kalpowar S.F.. SEQ. QMMO17010, paratype. a, genitalia; b, details of penis interior: ¢, structure of
ovolestis; d, details of hermaphroditic duct and talon: e, pallial cavily. Scale lines as marked.

FI1G. 29. Lenwebbia protoscrobiculata sp.nov. a-c,c. $km from Kalpowar on Fireclay Rd, KalpowarS.F., SEQ.
QMMO17048, holotype: d, Summit of Mt Fort William. Kalpowar S.F.. SEQ. QMMO17010, paratype; e-g,
Mt Mudlo, Kilkivan S.F.. SEQ. QMMOQ8359, paratype. a—. entire shell; d, lateral and marginal teeth; e, early
post nuclear sculpture; f, late postnuclear sculpture; g, apical sculpture. Scale lines as marked.
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F1G. 31 Distribation of Lenwebbia protoscrobiculata
Sp. ROV,

131721 Eyvine thicket/scrub (8, QMMO 13146, 4 Sept
1982, AM/QM-ABRS); Camp Creek. SW side of
Bobby Range, S of Miriam Vale, SEQ (24°36°20"S.
IS1733°E) (1. QMMO13287, 6 Sept 1982, AM/QM-
ABRS): Limestone Ck. W. of Childers. SEQ
(2571573078, 151°S8'E) (2. QMMOL3009. 3 Sepl
1982, AM/OM-ABRS).

OTNER MATERIAL

SOUTH-EAST QUEENSLAND: Bulbutin S.F.
(24732°S, IS1729°E) rainforest (1, OMMO|7260, 8
Mar 1977, QM party); summit Mt Booroon Booroon,
SW ot Miriam Vale, MVF/Araucaria, litter (1,
OMMO16RKL, 17 Sept 1985, J. Stanisic, D. Poter):
Dawes Range, MVF/Araucaria (24°28°S, 151°07°E)
(1, AMCIR6781, 4 Sept 1982, AM/QNM-ABRS),

DIAGNOSTES

Shell small, depressed, diameier 3.96-4.69
mm (mcan 4.35 mm) with 3 7/8 to 4 3/8 (mean
4 1/8+) normally coiled whorls. Last whorl des-
cending only very slightly. Apex and spire
elevated (Fig. 29¢), SP/BWW ratio (0.12-0,28
{mean 0.19) height 2.56-3.15 mm (mean 2.79
mm). H/D ratio 0.61-0.71 (mean 0.64). Apical
sculpturce highly modified, consisting of
numerous, crowded dimples with a few. vague,
radial ridges mainly atthe terminal postion of the
protoconch (Fig. 29g). Protoconch of 1 1/2 to 1

1/2+ whorls, mean diameter Y06.9um at ) 1/2
whorls, Post nuclear sculpture of spiral grooves.
closely spaced. occasionally interrupted and
crossed by weakly protractively sinuated radial
ridges (Fig. 29¢). Secondary sculpture of finc,
crowded, radial growth ridges particularly onthe
body whorl (Fig. 29f). Umbilicus small, barcly
covercd by the reflection of the columella,
diameter 0.62-0.82 mm (mean 0.75 mm), D/U
ratio 3.34-6.52 (mean 5.85 mm). Sutures im-
pressed. Whorls rounded. Aperture roundly
lunate. Lip simple, columella dilated, shightly
thickened and deflected toward the umbilicus.
Parictal callus not strongly developed. Base
glossy, rounded. with a sculpture of incised
spiral strine and weak radial growth lines. Colonr
vellow-brown with a darker. grey spire in some
specimens. Bused on 24 measured adults.

Genitalia with epiphallus entering the penis
through s simple pore (Fig. 30b). internully with
longitudinal pilasters. Penis a muscular tube with
spongy longttudinal pilasters (Fig. 30b). Penial
retractor muscle inserting at the penis/cpiphullus
junction. Free oviduer (Fig. 304) o long, thick-
ened muscular tube. internally with longitudinal
thickenings.

Radula (Fig. 29d) with tricuspid central and
lateral teeth in which the mesocone is long and
laneeolate.

Based on 3 dissected adults (QMMO17011),
AMCI142028),

RANGE AND HABITAT

L. protoscrobiculata inhabits the drier sub-
tropical microphyll vine forésts (with Araucarta
emergents) between Mudlo Gap and Bobby
Range, SEQ, and rarely, moister subtropical
notophyll vine forests where these are in jux-
taposition with drier rainforest. Little is known
about the microhabitatl of L. pratoscrobiculata
because most available material consists of dead
shells collected from litter, However, some live
specimens have been taken rom the upper sur-
face of rotling logs. The comparanively reduced
sculpture of L. protoscrobiculata is not indica-
tive of life under logs but rather suggests that the
species lives in curled leaves. or under bark of
trees.

REMARKS

At first glance L. protoscrobiculata appears
more like a helicarionid than a charopid.
Redueed radial sculpture (Fig. 29a), shell colour,
and coiling pattern are not typically charopid.
Howeverthe peculiarapical sculpture (Fig. 29g),
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reticulate adult microsculpture (Fig. 29f) and
anatomy (Fig. 30), leave no doubts about its true
Alfinitics.

The incomplete secondary ureter (Fig. 30¢) is
iconsistent with hiving in drier habitats but in the
casc of L. protoscrabiculata the primary ureter is
lengthened by reflexion at the kidoey apex.

L. pratascrobictlata appears to be a derivative
ol the Ngairea group. The distinctive punctate
apex. incised spiral grooves an the post nuclear
shell and coiling patterp of reducced numher of
rounded whorls can all be readily derived from
Ngairca. Anatomically, the differences from
Ngairen are not great.

Setomedea Iredale, 1941

Setomedea tredale, 1933, p, 53 pom, mad.; hedale,
19370, po 329, nom. nud.; Tredate 19414, p. 267,
Iredile. 19410, p. 10 Burch, 1976, p. 133,

Setomedia (errory Kershas, 1950b, p. 7,

TYPE SPECIES
Swreria seticostaa Hedley, 1924; by ongimal
designation.

PREVIONUS STUDIES

Iredale (1933) introduced Sviomedea for
Suteria seticostata Hedley, 1924 without any
sccompanying description. Subsequently
Iredale (1941a, p. 267) provided a barcly mini-
mul deseription and [ consider that the name
should date Irom that publication. lredale
(19374, p. 329) included "Endodonta’ aenleatn
Hedley. 1899 from Wollongong, NSW without
giving reasons. Setomedea, herein, includes S
sericastata, three new specics from Queensland,
and a possible new species from the Atherton
Tableland. "Endodonta’ aculeata Hedigy, 1899
15 excluded to be dealt with later,

DIAGNOSIS

Small to medium sized Charopidae. aduli shell
diameter 2.50-5,71 mm, with 3 3/8 to 5 5,8+
narmally W loosely (aundicostata) conled whotls,
Height of shell 1.36-3.37 mm. Apex and spire
sightly (seticostara) to strongly (noweihi)
clevated. Body whorl descending in Tront.,
I'rotoconch shiny. rounded, with | 3/8 to | 5/8+
whorls. Apical sculpture ol numerous shghtly
(seticostata, jande) o strongly (mudicostara,
mopteithi) squiggly spiral cords with a few
vigue radiat undulations mainly nein the end of
the protoconch. Postnuelear seulpture complex,
of broad spiral furrows (cxceptin nudicostara)

and numerous, moderately spaced, complex
radial rihs formed by the enlargement of 2-3
radial riblets. The major ribs have periostracal
blades scalloped {causcd by the spiral undula-
tions in the shell surface) or sormal (nudicos-
taia), with or without (nudrcasteta) regularly
spaced slender setac along their length. Micros-
culpture of fine, crowded radial niblets. 715
between each pair of major ribs, and numerous,
crowded spiral cords on the radial ribs. Sculpture
continuausy on the bise, Umbilicus wide U-
shaped ta narrow V-shaped (nudicostata). Su-
tures impressed. Whorls shouldered above and
rounded below a slightly compressed periphery.
or rounded above and flanened at the basal mas-
gins (rwdicostata), Aperture roundly lunate, Lip
simple, columella slightly thickened. Parietal
callus developed. Colour yellow-horn to
brawny-vellow with reddish-brown flammula-
tions and suflusions,

Foot short and hroad. bluntly tapered
posteriarly. No caudal horn or foss developed.
Colout of ammal (in preservative) creamy; dark
i miedicostata, Ommatophores (in preservative]
black (senivosiara, nudicostata) or white (janae.
moweithi). Kidney broadly triangular to elon-
gate. Urcter sigmurethrous, Sceondary urcter in-
complele with ureleric opening at rear of the
pallial cavity udjacent to the hindgut. Initial part
of the primary ureter reflexed and cailed about
the kidney apes. Ovatestis two ¢lumps of pal-
mately clavate lobes of alveoli located in the
apical whorls of the digestive gland or above the
stomach (nudicostara). oriented parallel to the
pline of coiling.

Terminal male genitalia with a muscularised
epiphallusy which may he short {(monicithi),
moderately Jong, very long (aedicostata), or
modified sud puartially incorporated into the
penial apex (janee). Epiphallic pore simple,
entering bulb of penis apically or subapically
{seucastte, monteithi), or entening direcily nlo
lower penial chumber (janae). Penial retractos
muscle inserting on the pemal apex (monteithi),
on the cpiphallus near the penial bulb, or on the
epiphallus well removed trom the penis
(nueicostawr), Penis with an apical bulb
separated ftom the miin penial chamber by &
muscular coblar, or without a muscular collar
(rechicostata). Apical hulb with pilastees (mon-
eitht. sencostaia), verge (mudicastate) or with
incorporated epiphallus (jonae), Penis proper
with Neshy, longitudinal pilasters or low los-
gitwdinal pustular thickenings (nedicostaia).

Rudula with tncuspid ¢central 1ooth that has a
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slender, lanceolatc mesocone and smaller
pointed ectocones. Otherwise typical.

(1.22-3.55)

=
E
s
2
)

298
(2.81-3.13)
(2.68-3.68)

ENE

DISTRIBUTION AND ECOLOGY

Setomedea has a disjunct distribution from
Dorrigo, NSW, to Shiptons Flat, near Cooktown,
north Queensland. It inhabits moist temperate
and subtropical rainforests of northern NSW and
southern Queensland, subtropical forests of the
Mackay/Prosperine area, and humid tropical
forests of north Queensland between Tully and
Cooktown.

Setomedea lives under and in logs and oc-
casionally may be found under bark with
Ngairea. Species show a preference for very
moist habitat where decomposition is well ad-
vanced. Large numbers of individuals can be
found under the same log or piece of bark.

132
(1.15-1.54)

Mt

(1.01-1.31)

(0.72-0.97)

615
(5.42-7.16)
5.22
(4.57-6.47)
1.36
(4.12-6.71)
812
(8.30-9.33)

72.57
(B1-94)
59,67
(19-80)
491
50-107)
0
(749}

0.20

(0.14-40.24)
0.12
(0.04-0.17)

PATTERNS OF SHELL VARIATION

The umbilicus 1s tvpically wide U-shaped.
Departures from this pattern are seen in S,
nudicostata (Fig. 35b) from SEQ and Setomedea
sp. (Fig. 44b) from the Atherton Tableland, north
Qucensland.

Variation in postnuciear sculptureis small.
Thc most dramatic change is the loss of perio-
stracal sctac and spiral furrows in Setomedea
nudicostata (Fig. 35f).

Periostracal setae arc rare among the
Charopidac and only a small number of
Australian and New Zealand taxa posses them.
On their own they do not indicate phylogenetic
relationship. However in the case of Setomedea,
anatomical patterns unite the group, and indicate
that this character was derived from a common
ancestor.

(0.05-0.36)
(0.21-0.32)

123
(1.15-1.32)
122
(1.15-1.28)
.26
(0.81-0.9%)

025
(1.17-0.30)

015
(0.040.21)

(1470 59)
((.49-1).58)

~
"
T
bl

.52
051
0.42

191
(341-447)
163
(341-371)
160 0.61
(256-3.11)

PATTERNS OF ANATOMICAL VARIATION

The incomplcte secondary ureter of
Setomedea is similar to that found in Oreokera,
Hedlevoconcha, Mussonula, Lenwebbia and
Ngairea. However, the apical region of the kid-
ncy has the pericardial lobe well developed (Fig.
36e). The initial section of the ureter is reflexed
and coiled around the tip of the kidney giving the
kidneyv apex an S-shaped appcarance. While
some genera (c.g. Lenwebbia), may have the
initial part of the ureter reflexed, only Setomedea
has this unusual coiling.

The terminal male genitalia of Setomedea
show variations in the internal structures of the
penis. shape and size of the epiphallus, and the
insertion of the penial retractor muscle. Typical-
ly the epiphallus is a short, reflexed, muscular

205
(175-2.34)
1 %7

(1 66-2.0K)
278

(I 3a-170)

(45/8-51/4)
£ 5/K-

(447204 34)
(3 5/8-10 4 1/4)

K]
7
19
4

Setomedea
Setomedea
Junue
Sciomedea
monfetht
nudwostaa

Sctomeden
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tube entering the penis either apically or subapi-
colly (Figs 42a. 33h). In S. junae part of the
epiphallus is incorporated into the penial com-
plex (Fig. 39¢) and may represent spatial adjust-
ment in response to reduced whorl count.

The apical und female genitalia of Seromedea
are without unusual features except in S.
ntedicostata which has the free oviduct very long
and the ovolestis sttuated in the digestive gland
just above the level of the stomach, The shiftin
positionof the ovotestis from apicad in the diges-
tive gland is probably related to reduced whorl
count.

COMPARISONS

Sctomedea can be distinguished from other
subtropical and tropical charopids with spirally
lirate protoconchs by size, shell colour, and adult
sculpture - Oreokera has a much larger trochoid
shell (Stanisic, 1987, pls 1.2): Sinployea has a
smaller, monochrome brown shell with mare
numerous, simple. radial ribs (Fig. 1373, e): and
Omphaloropa is smaller in size, has broader
apical cords. wide cup-shaped umbilicus and
few. widely separate major ribs on the body
whorl (Fig. 134a.b,e).

KEY TO SPECIES OF SETOMEDFA

1.Shell with periostracal Setae ..ooovvvrevnevnnneniae 2

Shell without periosiracal setae (Fig. 25a. )
.................................................... nudicostala

2.8hell with looser coiling (Fig. 44a); fewer
whorls (Fig. 44a); mean whorl count 3 7/8+
(Table 8).vcvvvvniiinrencrene Setfomeden sp.

Shell with tighter coiling; many whorls:
mean whorl count greaterthan 4 1/2 ... 3

S Apical sculpture of regular spiral cords .......... 4

Apical sculpture of squiggly spiral cords
(FIR.318). it s veevae e ORI LRI

3. Majorribs with simple periostracal blades (Fig.
‘ ses e SELTCOSHAIR

Major ribs with scalfoped periostracal blades
(T2 ARE) i JORAE

Setomedea seticostata (Hedley, 1924)
(Figs 32-34; Tables 8. 9)

Suteria sencostata Hedley. 1924, p. 221, pl. 32, higs.
4144

Setomedea seticostqgta (Hedley): Tredale, 19374, p.
329: Iredale, 19410, p. 268, fig. 6; lredale, 1941b,
p Il

Sewmedia (sic} seticostata (Hedley); Kershaw,

1956b, p. 7.

COMPARISONS

S. seticostata is characterised by a flammu-
lated shell with spirally corded protoconch and
adult sculpture of complex radial ribs,
microspiral cords, microradials, spiral groaves
and prominent periostracal setae. S. janae has
Tewer whorls with strongly sealloped periostra-
cal blades and more prominent radial grooves
(Fig. 38a. e—g); S. monteithi is larger with
squiggly apical cords and a morc protruded spire
(Fig. 41c. ¢). Anatomically the incomplete
secondary ureter and coiled, reflexed primary
ureter immediately distinguish S. seticosiata
from other sympatric charopids reviewed in this
study.

PREVIQUS STUDIES

Hedley (1924) tentatively assigned this
speciesto the New Zealand Suteria Pilsbry, 1892
on the basis of overall similarity to Sureria ide
(Gray, 1850} which also has periostracal setae.
However, different apical sculpture of S. ide
indicates that setal processes in the two species
are convergent.

TYyPE MATERIAL

HOLOTYPE: AMC63511, Dorrigo, NSW, under logs.
Collected by S.W. Jackson, Nov. 1910. Height of shell
1.87 mm. diameter 3.58 mm, H/D ratio 0.52. D/U rstio
2.90, whorls 4 5/8+.

PARATYPES: AMC63685, 3 specimens, same locality
data as holotype,

OTHER MATERIAL

NEW SOUTH WALES: Clarence River (5,
AMC 142467, Cox coll.): Tooloom Scrub. Beaury S.F,
(28729°S. 1532°247E). NVF (7. QMMO10937,
AMC128333, 15 Mar 1981, AM/QM - ABRS):
Woodenbong Ck, S slope of Mi Clunie (28°20°S,
152°30°E). rainforest (15, QMMO10979,
AMCI28585. 15 Mar 1951, AM/QM - ABRS), W
slope Wilsons Peak, top of Condamine River valley
(28°16°S, 152728'E) (2, AMC128635. 16 Mar 1981,
AM/’QM - ABRS): N of Dorrigo, c. 1.5 km along
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FIG. 33, Setomedea seticostata (Hedley, 1924, a, b, e, g. ¢. 17km from Tunnymorel. on Tanny morel-Cambubal
S F. Rd. SFQ. QMMQO12705: ¢, Cunninghams Gap, SEQ. OMMQI12678: d. [, ¢. Tkm E of Carrs Lookout,
Koreelah S.F.. SEQ. QMMO16477. a. genitalias b, details of peniscepiphalius junction: ¢, details of penis
interior; d. hermaphraditic duct: e, ovotestis; 1. talon: g, pallial cavity.

FIG. 32. Setomedea seticostata (Hedley, 1924). a—c. Darrigo, NSW.AMCG3511, holotype; d, Acucia Plateau,
Koreelah S.F., NSW. QMMO10932: e-f, Mt Glorious, SEQ. QMMQOI14164: . 1km E of Curr’s Lookout,
Kuoreeluh S.F..SEQ. QMMO16477. a—c, entire shell: d. whole shell showing setae: e, apical sculpture: [L post
nuclear sculpture; g, central and lateral teeth: h. marginal teeth. Scale lines as marked.
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TABLE 0. LOCAL VARIATHON IN SETOMLDEA SEVCOMATS ONDEY, 1921)
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MSA purty): Koreelah S F.. Acacia Plateau, under

£ £z E logs, NVE/MVF (1. QMMO16796, 4 May 1986, J.

: £z ?:E":?: =z £ ERE S Stanisic. J. Chaseling): Lower Ballanjui Falls Circuit.

s = T Binna Burra. Lamington N.P.. NVF, litter (7, QM-

MO 16892, 30 Sept 1985, ). Stanisie, D. Potter, I.

z_ gz ER iz Chaseling): O Reillys, Laminglon N.P. (28714°S,

£5: - . I, . s 31 e 21 o I3315E) MVF (13, QMMOI0427, 17 Mar 1981,

£325 T D ZT2 TTSoot S22 AM/QM - ABRS): Mt Glorious, NVF, litter (3, QM-

MO14164, 28 Nov 1983, J, Stanisic); Araucaria

i3 Track, Binna Burra, Lamington N.P.,undcr logs, NVF

z B - S U QMMO16378, 27 Sept 1986, 1. Sunisic); ¢. 1 km

g B - ERE s2 % Eof Carrs Lookout, Koreelah S.F., under logs, NVF

(10, OMMO 16477, 3 May 1986, ], Stanisic, J, Chasel-

~ ing): Border Truck, Binna Burra, Laminglon N.P.,

. Ze under logs, NVFE. (9. QMMO 16877, J. Stanisic, 31

z z, =t s oz . FE o= Mar 1984% Hall's Plain, E of Emu Vale, under logs.

CNVF, (4, OMMO 16893, 4 Mauy 1936, J. Stanisic, 1.

. . P Chaseling) Cunninghams Gap, (1. OMMO6070, 21

§§ gd e B Mar 1977. M.J. Bishop): Binna Burra. Laminglon

o Bg 328 22 3% % 3% % NP, CNVE 850 m (28°13'S, I53°12°F) (1, QM-

MOG6073. Apr 1976, M.J. Bishop): The Knoll N.P., Mt

2 _ N Tamborine, palm gully (27°35'S, 153°10°E) (1, QM-

g; B §§ MO6305. 3 Aug 1976, M.J. Bishop): initial part of

22 22 38 zz # = 22 = Kweebani Caves Walk, Binna Burra, Lamington N.P.

A = - under logs. NVF (3. OMMO16884. Y Mar 1984, J.

. Stanisic): Cunninghams Gap. near monument, 755 m.

2 £z iz iz NVF (28°04'S, 152°24°E) (8, OQMMO12678, AM-

Ee . g 31z =z 2 oz Zt 5 CI36807.7Dec 19811, Swnisic: 2. AMCI28605, 16

£ % ST % % 2% TE T Mar 1981, 1. Stanisic. D. Poller: 3, QMMO16901, §

My 1986, ). Stanisic. ). Chaseling); Upper Pine

- "o 2a £= Creek, via Canungra, under bark ol Tullen tree, rain-

z . %gl_ L §§ _ 55 _ forestwith Araucaria (6. QMMO 16904, J. Stanisic,

2 T g 28 3Tz 22 2 22 2 D.Potter, 21 Jan 1947): Coomera Falls Track, Binna

- Burra Lamington N.P. NVFE. under log (1. QM-

_ L o MO 16575, 26 Sept 1986, J. Stanisic); Nagarigoan

?_ 5t ] et Fulls Track, Binna Burra. Lumington N.P.,under logs,

2E 55 He ez 22z E s NVE (1, QMMO16NE3, 20 Apr 1986, J, Stanisic, J.

= N N T Chaseling); ¢. 17 km from Tannymorel, on Tan-

nymorel-Cambubal 8.F. Rd. 1000 m, MVF/Araucaria

£ A3 £5 3z (3. OMMO12705, AMC136819. 7 Dec 1981,

S . : . o EH o= E1 o AMIOM - ABRS 1981): Mt Glarious. in litier and

- SUonEt T mE T TE T under lugs, NVF (3, OMMO16128, 26 Jan 1950, J.

_ Stanisic. J. Chaseling): Natural Bridge N.P., (2871378,

v i g = 133714°E). NVF (7. QMMQ10452, QMMO10461,
§ fe B2 oes ’E - E% < AMCL29265, 18 Mar 1951 AM/OM - ABRS).

DIAGNOSIS

£E Shell strongly depressed, diameter 3.41-4.47

E -t - ST T mm(mean 3,91 mm), with 4 5/8 10 5 /4 (mean

& 5-) normally coiled whorls. Last whorl descend-

ing slightly maore rapidly. Spire elevated, apex

czef B EOaE & B L% slighty sunken to elevated, SPBWW ratio

g §§£§§ 5g 3 so8c 55 2z B2 i3 0.14-0.34 (mean 0.20), height 1.75-2.34 mm

Z ggggag HRE B2 32 :E 33 (mean 2.05 mm). H/D ralio 0.47-0.59 (mean

0.52). Protoconeh glossy, of 1 1,2 10 1 5/8
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whorls, mean diameter 628.6m at 1 1/2 whorls.
Apical sculpture of continuous low, narrow
spiral cords and a few curved radial growth
ridges (Fig. 32e). Post nuclear sculpture of
prominent radial ribs, regularly spaced, 61-94
(mean 72.6) on body whorl (Fig. 32f). Ribs/mm
1.15-1.54 (mean 1.32). Major ribs slightly scal-
loped. formed by two raised radial ribs the first
of which has periostracal setae at regular inter-
vals along its length (Fig. 32f). Microsculpture
of finc radial riblets, 6-12 between each set of
major ribs, whose interstices are 6-8 times their
width. and fine, crowded spiral cords which are
also visible on the apical surface of the radials
(Fig. 32f). Shell surface with weak spiral fur-
rows. Sculpture continuous on the base (Fig.
32b). Umbilicus large, diameter 1.15-1.54 mm
{mean 1.32 mm), D/U ratio 2.81-3.13 (mean
2.98), U-shaped. Sutures impressed. Whorls
shouldered above and rounded below a slightly
compressed periphery. Aperture roundly lunate.
Lip simple. columella slightly thickened. Parie-
tal callus developed. Colour yellow-homn with
zigzag reddish-brown flammulations which are
continued onto the base. Based on 13 measured
adults.

Genitalia with cpiphallus (Fig. 33a, b) short,
muscular, reflexed before entering the penis sub-
apically through a simple pore (Fig. 33c). Penis
(Fig. 33c) pear-shaped with apex sheathed to
terminal part of epiphallus. Penial caccum
present. Apical bulb of penis containing a fleshy,
horseshoe-shaped pilaster. Lower penial cham-
ber separated by a muscular collar and contain-
ing low fleshy pilasters (Fig. 33c). Penial
retractor muscle inserting on the epiphallus.

Central and lateral teeth (Fig. 32g.h) with long,
lanceolate mesocone. No data on marginal tecth.

Based on 8 dissected specimens (QM-
MO16477, QMMO12705, QMMO 12678, QM-
MO16128, QMMO12¢691).

RANGE AND HABITAT

S. seticostata inhabits warm temperate forests
and cool subtropical vine forests of the Great
Dividing Rangc (from Dorrigo, NSW to the Mis-
take Mountains, SEQ), and the highlands of the
McPherson Ranges. The species also occurs in
the coastal, moist warm subtropical vine forests.
from the Bellinger River, NSW, to the
Quccensland border. and the unusual coastal vine
thickets at Burleigh Heads, SEQ. The northern
limit of distribution is the warm subtropical
notophyll vine forest of Mt Glorious in the

southern D'Aguilar Range, SEQ. Like Ngairea
dorrigoensis, S. seticostata has been collected in
drier subtropical forests (vine thickets and
microphyll vine forest) in the northern part of the
Richmond Range, NSW. It lives under and in
moist rotting logs and forest debris.

REMARKS

Early collections of S. seticostara- include
many localities in and around the Big Scrub
region of northern NSW. Today S. seticostata
survives in remnant pockets of this once large
rainforest such as the Red Scrub Flora Reserve,
NSW (28°38’S, 153°19°E). The microhabitat is
the damp, decayed recesses of rainforest floor
debris which are generally ignored by other
charopid species. Periostracal setae may be an
adaptation for surviving in these sticky, damp
areas by minimising particle adherance. There is
geographic variation in shell parameters but it is
not possible to infer trends from the limited adult
material available. Although 355 specimens
were available for study only 13 were adult and
suitable for statistical analysis.

Setomedea nudicostata sp. nov.
(Figs 35-37; Tables 8. 10)

ETYMOLOGY

Latin nudus, naked: and costata, having ribs;
referring to the absence of periostracal setae on
the major ribs.

COMPARISONS

S. nudicostata lacks periostracal setae. It is
[urther distinguished in the genus by low whorl
count (3 7/8+), small size (diameter = 2.86 mm),
narrow V-shaped umbilicus (diameter =0.86
mm), flammulated shell, apical sculpture of low,
squiggly spiral cords. and numerous curved
complex radial ribs on the adult whorls. The
sympatric Gyrocochlea curtisiana has a flam-
mulated shell and adult sculpture of prominent
curved radials (Fig. 54a) but differs in being
larger (diameter = 5.78 mm), having an average
4 5/8+ whorls which are strongly shouldered, a
convex pitted spire, and very wide umbilicus
(diamcter = 1.86 mm). Sinployea intensa (Fig.
137a, b). is smaller, has fewer but more regular
apical spiral cords, more numerous, simple
radial ribs on the adult whorls, and a
monochrome brown shell. Omphaloropa
varicosa (Fig. 134e,f) has regular spirals on the
protoconch but is much smaller with relatively
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FI1G. 36. Setomedea nudicostata sp. nov. a, c—e, Granite Creek, on Bobby Range Rd. 5.2 ml E of Bulburin
Foresiry Station, SEQ. AMC142934, paratype: b, Mt. Booroon Booroon, Bobby Range. SEQ. OMMO 16593,
paratype. a. genitalia; b, details of penis interior and penial retractor muscle insertion: c, talon and her-
maphroditic duct; d, ovotestis; e, pallial cavity. Scale lines as marked.

FI1G. 35. Scromedea nudicostaia sp.nov. a—c, Foothills of Bobby Range, Granite Ck, SEQ, QOMMO15168,
holotype; d, g-h, Granite Ck on Bobby Range Rd, SEQ. AMC 112934, paratype: e-f. Ml Booroon Booroon,
Bobby Range, SEQ. QMMO 16593, paratype. a-c, entire shell; d, marginal teeth: e. apical sculpture; f, post
nuclear sculpture; g. central and lateral tecth: h, details of marginal teeth. Scale lines as marked.
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FIG. 37. Distribution of Sctomedea nudicostata sp.
nov, in the Bubby Range arew, SEQ.

large umbilicus. and adult sculplure ol few very
prominent radial ribs with interstices which are
strongly reticulate.

Typrr MATERIAL

Horotype: QMMOI15168, [vothills of Bobby
Range. Granite Creek, SEQ (24°30.7°S. 151°30.3'E),
under leat'liner. Collected by Terry Curless, 4 Decem-
ber 1983. Height of shell 136 mm,diameter 2.68 mm,
H/D ratio 0L51, DAU ratio 3.53. whorls 3 5/8,
PARATYPES: Granite Creek on Bobby Range Road,
3.2 miles E of Bulburin Forestry Sin, SEQ (2.
AMCI142934, 8 May 1975, J.B, Burch); Mt Booioon
Booroan, Bobby Range, SEQ.base, NVF alongcreek,
vader logs (3, OMMO16593, I7 Sept 1986,
Sianisic. D. Poutier); ¢, 17.9 km E of Builvan, on
Builyan-Bulburin S.F. Rd., Bulburin S.F.. SEQ,
(2473278, I51727'E), under hark, MVF (12,
QMMO21862. 29 lun 1989, ). Stanisie, D. Potler, J.
Chaseling).

OTHER MATERIAL
Gracemere. neur Rockbampion, MEQ (1.
C 140498, 1887, C.T. Musson).

AM-

DIAGNOSIS

Shell small, diameter 2.56-3.11 mm (mean
286 mm)of 35/8t04 174 (mean 3 7/8 +) loosely
coiled whorls. Apex and spire mederately

elevated, SP/BWW ratio 11.21-0.32 (mcan 1.27),
height 1.36-1.70 mm (mean 1.55 mm)., H/D ratio
0.51-0.57 (mean 0.55). Last whorl descending
only shightly or not at all. Protoconch exserl, |
3/8to 1 1'2 whorls, mean diameter 719wm al
1/2 whorls. Apical sculpture (Fig. 35¢e) of [ine
spiral cords with curved radial ridges toward the
terminal purt of the protoconch. Post nuclear
sculpture (Fig. 35f) of prominent widely spaced,
protractively sinuated radial ribs, 70-89 ribs
(meun 8(}) on the body whorl. Ribs/mm 8.30-
9.33 (mican 8.92). Microsculpture (Fig. 35f) of
fine radial riblets, 4-9 between each pair of mujor
ribs, crossed by closely spaced, fine spiral cords.
Sculpture continuous on base (Fig. 35b). Um-
bilicus wide, broad V-shaped, diameter 0.72-
0.97 mm (mean 0.83). D/U ratio 3.22-3.55(mean
3.44). Sutures strongly to deeply impressed.
Whortls rounded above and flattened below a
rounded periphery. Aperture roundly lunate. Lip
simple, columella only slightly dilated. Parictal
callus moderately developed. Colour yellow-
horn with reddish-brown flammulations in a
radial pattern. Based on 4 measured adults,

Owolestis two clumps of palmately clavate al-
veoli,embedded inthe digestive glandjustabove
the stomach. Epiphallus internally with lon-
gitndinal thickenings, entering penis apically
through a simple pore (Fig. 36b). Penis (Fig.
3bh) short. cylindrical, apically with a transver-
sely sculptured, spatulate verge. Remainder of
penis with low pustules arranged longitudinally
(Fig. 36b). Penial retractor muscle originating on
the diaphragm and inserted on the cpiphallus,

Central und lateral teeth of radula (Fig. 35g)
tricuspid with long lanceolate mesocone and
shorter ectocones.

Based on 2 dissected specimens (AM-
C142934. QMMO16593).

RANGE AND HARITAT

S. nudicoseara is known from o handful of
specimens found in warm moist notophyll vine
forests of the Bobby Range area, SEQ. The
single specimen collected by C.T. Musson from
Gracemere near Rockhumpion, SEQ, has been
included because ol its historical significance.
However, | consider that the loculity is wrong
and probably the result of a labelling error. S.
nudicostata lives under logs and bark.

REMARKS

The absence of periostracal setae and altered
coiling pattern in §. nudicos(qta are major depar-
tures from typical Setomedea.
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FIG. 39, Seromedea janae sp. nov, Dalrymple Heights N.P., NW of Mackay. MEQ. AMC142486. u, genitalia;
b, avotestis; ¢, details of penis interior; d, hermaphraditic duct: e. talon: [, pallial cavity. Scale lines as marked.

FI1G. 38. Seromedea janae sp.nov. a—c. Mt Dryvander. 100 mls E of Proserpine, MEQ. AMCI42469, holotype;
¢-g, Eungella Range, 50 mis W of Mackay, MEQ. AMC14247( paratype: d, h. Dalrymple Heights, Eungella
N.P., MEQ. QMMO®6371, paratype. a—c, entire shell; d. central and luteral eeth; e, apical sculpture; f, post
nuclear sculpture; g, post nuclear region showing spiral furrows: h. lateral teeth. Scale lines as marked.
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REMARKS

S. janaeis closely related to 8. seticostata. The
sheathing ol part of the cpiphallus and apical
penial bulb (Fig. 33b) in S, sericostara can be
readily translated into the compacted epiphal-
lus:pensal bulb complex of the fewer-wharled S.
Janae (Fig, 39¢). The apical sculptures (Figs 32e,
38¢) ol the two species are alike and quite dif-
ferent from the squiggly apical cords seen in
other Setomedea. The exaggerated scalloping of
the periostracal bladesin S, janae (Fig. 38g) can
be derived from the 8. seticostata condition by
simple increase in the intensity of the spiral
ETOOViIng.

Setomedea monteithi sp, nov.
(Figs 41—33; Tables 8, 10)

ETYMOLOGY
For Dr G.3. Monteith in recognition of his
efforts in collecting material used for this study.

COMPARISONS

S. monteithi is the largest species of the genus
with mean whorl count 5 1/4-, average shell
diameter 4.60 mm, and averuge shelt height 2.78
mm. The large size, squiggly apical eords, tight
coiling pattern, and weakly scalloped periostra-
cal rib blades. distinguish 8. montetthi from its
congeners. §. seticostata {Fig. 32) is smaller with
regularupical cords: S, janae (Fig. 38) has fewer
whorls. strongly scalloped periostracal blades
and regular apical cords; and Setomedea sp. (Fig.
44) is smaller, with looser coils and narrower
umbilicus. Orcohera cumnulus Odhner, 1917 and
Q. nimbus Stanisic, 1987 have high spired,
keeled, flammulated shells with strong radial
sculpture and no periostracal setae {Stanisic,
1987, pls 1,2} Biomphalopa concinna has a
smaller, tesselated, biconcave shell with
prominent radials and wide umbilicus (Fig. 60).
‘Endodonta’ imtermedia Odhner, 1917 has a
very small monochrome brown shell with more
crowded radial nbs and no setae.

Tyre MATERIAL

HoroTvee: AMC142489, Twelve Mile Scrub, pear
Avion. Bloomficld River, NCQ. 90 m (15°50°S,
1453719°E). Collected by P.H, Colman, 25 Ocl1, 1975,

PRI,
S

Osf
Lo,

149°e

FIG. 40, Distribution of Setomedea janae sp.nov. in
mid-east Queensland. (Pr = Prosperine: Ma = Mack-
ay: Sa = Sarina).

Height ot shell 2.94 mm. diameter 4.60 mm, H/D ratio
(0,64, D/U rutin 3.20, whorls 5+.,

PARATYPFS. NORTH-EAST QUEENSLAND -
AMCISDNGO, 5 specimens, same locality data as
holotype: Mt Surrow. Cape Tribulation. 300-800 m,
rainforest (3, QMMO17161, 15 Oct1 1980, G.B. Mon-
leith): MU Lewis, e, 1 7.8 km along Julatten-Mt Lewis
Rd, MFF. hitter (6. QMMO14761, 27 Jun 1983, I.
Stanisic, D. Potler): Gap Creek, Avton, Bioomfield
River, lowland rainforest (4, AMC142472, R, Rad-
nell, 1975), Fritz Creek S.F,, near Ayton, Bloomlield
River, 30 m (15°50°S. 145°21°E) (28, AMCI50089.
24 Oct 1975, P.H. Colman); Mt Finlay S.F., near
Aylon, Bloomlicld River, 245 m (15°50°§, 145°20°E)
(7. AMCI50088, 25 Oct 1975, P.H. Colman); Char-
nullun Creek Crossing, on Ravenshoe - Tully Falls Rd,
NVE(17°42°S, 145°31°E) (3. OMMO1 4754, 28 Sept
1980, ). Sianisic): Mt Banle Frere, summit centre

FIG 1. Setomedea momeithi sp nov, a—c, Twelve Mile Scrub, near Avion, Bloomfield River, NEQ. AMC
142489, holotype: d. g, Frilz Creek S.F., near Ayton, Bloomlield River. NEQ. AMC 150089, puratype; e,
same data as holotype. AMC 140091, paratype. a-c, entire shell; d, marginal teeth; e, apical scuiplure; £, post
nuchear sculpture: g, central and lateral teeth. Scale lines as murkedd
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FIG. 42, Setomedea monteithi sp.nov. a, b, d, [, Mt Finlay S.F., near Ayton, Bloomfield River, NEQ.
AMC150088, paratype; c, Fritz Creek S.F., near Ayton, Bloomficld River, NEQ. AMC150089, paratype; e,
Mt Bellenden Ker, NEQ. QMMO11346, paratype. a, genitalia, b, spermatophore; c, ovotestis; d, talon; e,
details of penis interior; f, pallial cavity. Scale lines as marked.
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FIG. 43, Distribution of Setomedea monteithi sp.aoov,
(squares), and Setomedea sp. (dols) in north-easl
Queensland. (Mo = Mossman; Ca = Cairns; In =
Ingham: Tu = Tully).

peak. 1540 m, SMVFT (17°23'S, 145748°E) (14,
QMMOT11411, 7-8 Nov 1981, Earthwatch/QM); Mt
Bellenden Ker, 500 m, CMVF (12. QMMO11324,
25-31 Oct 1981, Earthwalch/QM); M1 Bellenden Ker,
1054 m, SNVF (150, QMMO11346, 1-7 Nov 1981,
Earthwatch/QM); Mt Finnigan, 37 km S of Cooktown,
850-1100 m, rainforest (7, QMMO 15482, 19-22 Apr
1982, G.B. Monteith, D. Yeates, . Cook); Mt Bartle
Frere. NW 1o centre peak. 1400-1500 m (1,
QMMO15405, 24 Sept 1981, G.B. Monteith, D.
Caok): M1 Bellenden Ker, summit TV Stn, 1560 m,
SMVFT (17°18°S, 145°51°E) (1, QMMO 15805, 1-7
Nov 1981 Earthwatch/QM); Shipton's Flat, ¢, 35 km
S of Cooktown, 250 m (1, QMMO15477, 22 Apr
1982, G.B. Monteith, D. Yeates, D. Cook}.

OTHER MATERIAL

NORTH-EAST QUEENSLAND: Mt Bellenden Ker,
summit, 1560 m, SMVFT (18, OMMO1126f1. 17-24
Qct 1981, Earthwatch/QM), Leichhardt Creek Cross-
ing, on Mt Lewis Rd, Mt Lewis, under logs, SMVFF
(16°36°S. 145716"E) (1, QMMO 14755, 1 Oct 19580. 1.

Stanisic); 2 hm N of Mt Lewis, rainforest, 1000 m.
litter (1. QMMO15436, 9 Sept 1981, G.B. Monteith,
D. Conk); Noah Creek. viu Cape Tribulation, rain-
forest (1, QMMOI17160. 16 Oct 1980, G.B. Mon-
teith); ¢, 2.5 km N of Mt Lewis, 1040 m (1,
OMMO15431, D. Yeates, G. Thompson, 3 Nov
1983): Charmillan creek crossing, on Ravenshoe -
Tully Falls Rd. NVF. liner (3. QMMO16231. ).
Stanisic, 28 Sept 1980); Mt Bartle Frere, west face,
700-1000 m (1. QMMO17164, G.B. and S.R. Mon-
teith, 7 Oct 1980}, North Bell Peak, ¢. 20 km § of
Cairns, 850-1000 m (1. QMMOI15493, G.B. Mun-
teith, D. Yeates. G. Thompson, 13 Oct 1982); hill
above Daintree River valley, viz Daintree CMVF
(16712°S, 145716"¢) (1, QMMO16270, 2 Oct 1981), J.
Stanisic): Mt Barle Frere, walking track below NW
peak. c. 1000 m, SNVF (1, QMMO11380, 8§ Nuv
1981, Earthwatch/QM): Mt Bellenden Ker, summil
TV stn, 1560 m, rainforest (17°16°S. 145°51'E) (1,
OMMOI15800. i-7 Nov 1981, Earthwatch/QM).
Cape Tribulation, lowland rainforest (1,
OMMOI17162.12-19 Oct 1980, G.B.Monteith); 2km
N of Cape Tribulation, 50 m. rainforesi, stick brushing
(16°05°S. 145°28°E) (1, QMMO15525, 2 Oct 1982,
G.B. Monteith, D. Yeates. G. Thompson), Mossmun
Gorge (2, AMC142471, 26 Nov 1963, D.F. Mc-
Michuel, J.C. Yaldwyn).

DiAGNoOSIS

Shell medium to large, diameter 3.62-5.71 mm
(mean 4.6 mm) with 4 1/2to 5 5/8 {mcan 5 1/4-)
normally coiled whorls, last whorl descending
much more rapidly. Spire and apex weakly io
strongly clevated, SP/BWW ratio 0.05-0.36
(mean (.26), height 2.04-3.37 mm (mean 2.78
mm), H/D ratio 0.50-0.83 (mecun 0.61).
Protoconch glossy, of | 1/2 to 1 5/8+ whorls.
mean diameter 725.7um at 1 1/2 whorls. Apical
sculpture (Fig. 41e) of numerous squiggly spiral
cords and a fow, weak. curved radial growth
ridges. Post nuclear sculpture of complex major
radial ribs and broad spiral grooves. Ribs
regularly spaced, 50-107 (mean 71.50) on the
body whorl. Ribs/mm 4,12—6.71 (mean 4.91),
Major ribs consisiing of two riblets with kigh
periostracal blades, the onc on the apical side
with long periostracal setae arranged at regular
intervals along its length. Ribs appearing scal-
loped due to broad spiral undulations in the shell
surface. Microsculpture (Fig. 41f) of numerous
radial riblets, 7-13 between cuch pair of major
ribs. and fine. closcly spaced spiral cords which
continue onto the radial ribs, Interstices of major
ribs ¢. 6-8 times their width. Sculpture continued
on the base. Umbilicus wide U-shaped, diameter
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FIG. 44, Seiomedea sp. a—c, Majors Min, 7km SE Ravenshoe. NEQ. QMMO15503; d—f, ¢. 10 mis E of
Ravenshoe, on Palmerston Hwy, NEQ. AMC142490. a—d, entire shell; e, apical sculpture: [, post nuclear
sculpture. Scale fines as marked.
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0.92-1.85 mm (mean 1.36 mm), D/U ratio 3.04—
3.92 (mean 3.41). Sutures strongly impressed.
Whorls shouldered above and rounded below a
slightly compressed periphery. Aperture roundly
lunate. Lip simple, weakly thickened and twisted
at the columella and slightly detached in larger
individuals. Parietal callus well developed.
Colour yellow-brown with darker brown zig-zag
suffusions arranged in a radial pattern, con-
tinuous on base. Based on 19 measured adults.

Genitalia with epiphallus (Fig. 42a) short,
muscular, forming a half loop around the penial
retractor muscle before entering penis sub-api-
cally through a simple pore (Fig. 42b). Penial
retractor muscle long, inserted adjacent to the
penis/epiphallus junction (Fig. 42e). Penis (Fig.
42e¢) pear-shaped, internally with epiphallic
entrance surrounded by two spongy pilasters; a
muscular collar separating the apical bulb from
the lower chamber; and two flattened, fleshy
pilasters lower down.

Central and lateral teeth of radula (Fig. 41d,g)
typical.

Based on 8 dissected specimens (AM-
C150089, AMC150088, QMMO11346).

RANGE AND HABITAT

S. monteithi inhabits the humid tropical region
of north Queensland between Tully and Shiptons
Flat, south of Cooktown. It is found from near
sea level to the mountain summits where vegeta-
tion varies from complex mesophyll vine forest
to cool subtropical notophyll vine forest and
montane microphyll vine fern thicket. S. mon-
teithi is well represented in museum collections
but its distribution is still inadequately known on
the Atherton Tableland and towards the southern
end of its range. Further field work should con-
centrate on establishing the degree of sympatry
with Setomedea sp. The microhabitat of S. mon-
teithi is similar to that of §. seticostata i.e. in moist
rotting logs and moist accumulated forest debris.

REMARKS

The penis (Fig. 42¢) shows some similarity to
that of §. scricostata in having an apical bulb
with verge-like pilaster, muscular collar and
lower chamber with fleshy longitudinal
pilasters.

Setomedea sp.
(Figs 43-44)

MATERIAL
Lake Barrine, Atherton Tableland, rainforest (1,

QMMO17163, 8 Oct 1980, G.B. Monteith); Majors
Mtn, 7km SE of Ravenshoe, 1000-1100 m (1,
OMMO15503, 4 May 1983, G.B. Monteith, D.
Yeates); ¢. 10 mls E of Ravenshoe, on Palmerston
Hwy, under fallen timber in rainforest (1,
AMC142490, 28 Dec 1979, 1. Loch, J. Farquharson).

REMARKS

Compared with S, monteithi the shells of
Setomedea sp. have a larger number of ribs,
smaller umbilicus (diameter 0.72 mm), less
elevated spire (spire protrusion 0.17 mm) and
overall smaller shell with diameter 3.62 mm and
height 2.13 mm (based on QMMO15503).

‘While this species is not formally described at
this timg, it is listed in ordcr to assist with the
biogeographical discussion. The reasons for the
narrow distribution of Setomedea sp. on the
western edge of the Atherton Tableland are not
clear. However, this region does appear to have
status as a refugium of unusual nature. The
primitive camaenid land snail, Craterodiscus
pricet McMichael, 1959 and the New Guinea
related dasyurid mammal Antechinus leo Van
Dyck, 1982, are two examples of animals with
small circumscribed distributions in this area.

Gyrocochlea Hedley 1924

Gyrocochlea Hedley, 1924 (part), p. 215; Iredale,
1937a (part), p. 322; lredale, 1941a (part),
pp. 267ff; Kershaw, 1955, p. 29; Burch, 1976,
p-132.

TvYPE SPECIES

Helix vinitincta Cox, 1868: by original desig-
nation.

PREVIOUS STUDIES

Gyrocochlea originally included several cast-
coast charopids characterised by a shell with
sunken spire, wide umbilicus, "smooth"
protoconch and prominent crowded radial ribs,
plus Helix stroudensis Cox, 1864 which has an
exsert spire and closed umbilicus. lredale
(1937a) added an additional four species and
(1941a) removed H. stroudensis. Currently 14
species are included (Burch, 1976). Anatomical
studies of seven species show Gyrocochlea to be
polyphyletic. Gyrocochlea is restricted to G.
vinitincta (Cox, 1868), G. convoluta Hedley,
1924, G. curtisiana (Hedley, 1912) and G.
paucilamellata sp. nov. ‘Gyrocochlea’ omicron
(Pfeiffer, 1851)belongs in Nautitiropa gen.
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FIG. 46. Gyrocochlea vinitincta (Cox, 1868). Mt Warning N.P., NSW. OMMO12735. a. genitalia; b, penis
interior; ¢, ovotestis; d, hermaphroditic duct; e, pallial cavity. Scale lines as marked.

FIG. 45. Gyrocochlea vinitincta (Cox, 1868). a—c, Upper Richmond R, NSW. AMC63490, holotype; d, g-h,
c. 1.6km N of Numinbah Valley turnoff, on Burleigh-Springbrook Rd, SEQ. OMMO17319; e~f, O Reillys,
Lamington N.P., SEQ. QMMO10431. a—c, entire shell; d, jaw: ¢. apical sculpture; f, post nuclear sculpture:
g, central and lateral teeth; h, marginal teeth. Scale lines as marked.
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s slamggaacdy DiAGNosts
£z = T Shell diameter 7.22-8.57 mm (mecan 7.91
z mm), with 4 1/4+ to 4 5/8 (mcan 4 3/8+), tightly
= coiled whorls, last descending more rapidly.
2 ¢ z Apex and carly spire (Fig. 452) strongly con-
EER N cave, height of shell 3.95-4.87 mm (mean 4.52
z mm). H/D ratio 0.53-0.63 (mcan 0.57).
z s = 7 g ¢ = g 3 = Protoconch of | 1/2 to 1 3/4 whorls, mean
: 0 3 3 s 3= 3 : % diameter 896.7 wmat 1 1/2 whorls. Apical sculp-
= g f:osfosd il 1397 5% i3 ture (Fig. 45¢) of fine, crowded spiral cords and
3 numerous, weakly curved radial ribs, which are
f x e e e ruiscq at their intersection with the spiral cords
- - T - B creating a beaded effect. Post nuclear sculpture
E TEER F£ %3 Ef A4 3D I i3 (Fig. 45f) of numerous, high, crowded, protrac-
- - T tively sinuated radial ribs, 106-153 (mcan
118.8) ribs on the body whorl. Ribs/mm 4.22—
. § F 5 5 2 % % £ 5.68 (mcan 4.77). Microsculpture (Fig. 451) of
IO It IR UL TR ERET Y fine radial riblets, 6—12 between each pair of
T s e m e e e T major ribs, continuing onto the sides of the major
o ribs, and numerous finc microspiral cords which
2 i EREE - S are not raised at their junction with the
ERP SIS S S A T microradials. Umbilicus (Fig. 45h) relatively
£ %3735z fxoszorootiocr wide, U-shaped. diameter 1.79-2.26 mm (mean
o 2.00 mm). D/U ratio 3.46-4.32 (mean 3.97).
= Sutures (Fig. 45a) weakly impressed, becoming
e deeper on the body whorl, Whorls rounded
23 below and stronglv shouldered above a weakly
compressed periphery. Aperture avately lunate.
Lip simple, columella not expanded. Parietal
z i i FE callus developed. Colour yellow-brown to dark
E I fe i i reddish-brown, Bascd on 6 measured specimens.

Genitalia with ovolestis (Fig. 46¢) oricnted at
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2mm

FIG 49. Gyrocochlea convoluta Hedley, 1924, Along tributary of Iron Pot Ck, 1km N of Toonumbar, NSW.
QMMO10927. a, genitalia; b, penis interior; ¢, hermaphroditic ducl; d, pallial cavity: e, ovotestis clump.
Scale lines as marked.

FIG 48. Gyrocochlea convoluia Hedley, 1924, a—c, Beaudesert, Qld, AMCS5815, holotype; d, g-h, Along
tributary of Iron Pot Creek, Tkm N of Toonumbar, NSW. QMMO10927; e—f, Mt Lindesay, Richmond R,
NSW. AMC39750. a—, entire shell; d, lateral teeth; e, apical sculpture; f, post nuclear sculpture; g, cusp
angles on lateral teeth; b, lateromarginal and marginal teeth. Scale lines as marked.
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right angles to the plane ot coiling, onc clump on
the apex and onc on the base of the whorl and
dirccted toward cach other. Epiphallus (Fig. 46b)
kinked and cntering the penis subapically
through a conical verge (Fig. 46b). Penis (Fig.
46b) u long, slender, muscularised tube covered
with a thin penis sheath, Upper portion of the
epiphallus connected 1o pems sheath by short
fibres (Fig. 46a). Toternally the penis has several
longitudinal spongy thickenings (Fig. 46b).

Radula without vnusual leatures,

Bascd on 2 dissccted adults (QMMO12735),

RANGF AND HABITAT

G. vinitincta occurs in the Big Scrub arca of
northern NSW, the castern McPherson Runges,
SEQ. and some adjacent mountains and valleys
of the Scenic Rim. 1t prefers cool to warm sub-
tropical notophyll vine forests and does not in-
habit adjacent dricr vine forests with Araucariu
emergents. Specimens have heen taken from
under logs and under stones, alten in pairs.

RFEMARKS

G. vinitincra and G. paucilamellata are sym-
patric in purts of the Lamington Plateau, SEQ,
and the structural diflerences in their penes
probably provide species recognition features
for the snails.

Gyrocochlea convoluta Hedley, 1924
(Figs 48-50; Tables 11, 12)

Gyrocuchlea convolurg Hedley, 1924 (pari), p 216,
pl. 29, ligs 7-9; Tredale, 19374, p. 322

COMPARISONS

G. convoluta differs from G, paucitamellata in
being slightly larger (Table 11) and in having a
greater number of ribs on the body whorl.
Anatomically the differences are minor. G. con-
voluta (Fig. 49b) has morc irregular longitudina)
pilasters in the lower part of the penial chamber
and a larger pustuiar zone apicad of the epiphal-
lic pore than G. paucilamellaty (Fig. S2h). (G,
convoluta is casily distinguished from 6.
vinltinecta by its smaller size and morc widely
spaced radial ribs, and (rom Nawiliropa omicron
by its fewer radial ribs, farger umbilicus and
monochrome browp shell on which the last
whorl descends.

PREVIOUS STUDIES
Gvrococllea convoluta was bused on the
holotype and specimens from Camerunga (=

Canungra). SEQ. The tatter malerial has notheen
found and cfforts to collect ay Canungra yiclded
only G. paucilmmnellata; Nedley probably had
both species.

['vPE MATERIAL

HotoTyee: AMOSS15. Beandewerl. Qld. Height of
shell 330 mm, diameter .88 m, H/D atio (.57, D/U
rutio 3,14, whorls 4 5/8.

OTHIR MATERIAL

M1 Lindesay, Upper Richimond River, NSW (3,
AMCI39750, 27 Apr 1958, L. Price), ©. 1.7 km along
Mcintosh’s Rd. nr Back Creck, [ side of Richmond
Range, NENSW (28"25°S, 152°44°E), broad-
teafsselerophvil (L OMMOIL0970. 15 Mar 1981,
AM/QM-ABRS); ulang ribatary ol fran Pon Creek. |
km N of Toonumbar, NSW (ZR"3L°S, 152°45°E) (1,
QOMMOI0927, Mar 1981, AM/QM-ABRS).

DiAGNOSIS

Shell large, diameter 5.46-6.05 mm (mean
S78 mm). with 4 1/2- to 4 3/4 (mcan 4 5/8+)
tightly coiled whorls, last desceading more
rapidly. Apex and carly spire (Fig. 484) strongly
concave, height of shell 3.03-378 mm (mean
336 mm). H/D ratio 0.55-0.63 (mean 0.58).
Protoconch of 1 12 10 1 584 whorls, mean
diameter 783.5 pmat 1 1/2whorls. Apical sculp-
ture (Fig. 48¢) of Ninc spiral cords and line low
radial thickenings. raised at their junction creat-
ing a beaded ¢flect. Postnuclear sculpture (Fig.
48f) of numerous, widely spaced, high, strongly
protractively sinuated radial ribs, 38-83 (mcan
71.5) ribs on the body whorl. Ribs/mm 3.38-
4.36 (mean 3.92). Microsculpture (Fig. 48f) of
fine radial riblets. 18-30 bewween each pair of
major ribs, and very fine, crowded spiral cords,
Umbilicus (Fig. 48b) U-shaped, dinmeter 1.62-
1.87 mm (mean 1.70 mm). D/U ratio 3.14-3.55
(mcin 3.40). Sutures impressed, becoming decp
on the last whorl. Wharls rounded helow and
strongly shouldered above a slightly flattened
periphery (Fig. 48¢). Aperture ovately lunalc.
Lip simple, Panctal callus developed, radially
sculptured. Colour golden brown. Bascd on 4
mcasured adults,

Genitalia with epiphallus long. muscularised,
hound for part of its length to the apical part of
the penis (Fig. 49a). internally with longitudinal
thichenings, cotering penis subapically through
a fleshy pore (Fig. 49b). Penis (Fig. 49h) long,
tubular, without cxpuanded apicil portion, inter-
nally with thin fleshy longitudinal pilasters (Fig.
49b} which become less regular in the lower part
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FIG 50, Disttibution of Gyracachlea convoluia Hed-
ley, 1924,

of the chamber, und asmall pustulose zone above
the epiphallic pore. Penial retractor muscle in-
serting apically on the penis.

Radula (Fig. 48g, h) typical.

Based on 1 dissected specimen (QMMO-
10927).

RANGE AND HABITAT

G. convoluta inhabits notophyll vine forests of
the Upper Richmond Range, NSW, and gallery
forests of creeks which flow from these high-
lands. No data is available on microbabitar al-
though shell form suggests that it lives under
logs.

REMARKS

G. canvoluta is a canchologically distinetive
species and differs only slightly from G.
paucilamellata in genital anatomy,

Gyrocochlea paucilamellata sp, nov.
(Figs 51-53: Tables 11.12)

Gyrocochlea convoluta Hedley, 1924 (part), p. 216.

Erv\oLoGy
Latin pauct. lew; lamella, plate; for the sparse
number of radial ribs on the adulf whorls,

COMPARISONS
The brown shell, widely separated radial ribs,
biconcave shell und wide umbilicus distinguish

G. pavcilwnellata from its congeners and other
charopids in the border runges area. G. vinitincta
is much largec with more numerous radijal 1ibs
(Table 11). G. convoluta has more than twice as
many ribs on the body whaotl. Anatomically G.
paucilamellata (Fig, 52b) differs from G.
vinitinete (Fig. 46b) by lacking a penial verge
and in having an apical pustular zone in the
penis. Nawiliropa omicron, which also is sym-
patric with G. paucilamellata, has many more
radial ribs and a flammulated shell. Anatomical-
Iy N. omicron has a penis which lacks a sheath,
contains complex pilasters, and is pear-shaped
(Fig. 65¢).

Tyre MATERIAL

HorotyrE: OMMO17321. Upper Pine Creek,
Canungra, SEQ. NVF/Araucaria, underbark and logs.
Collected by J. Sanisic, D, Potter, 1 Oct 1986,
PARATYPES: QMMO16546, 21 specimens, same data
as holotype; Kweebani Caves Walk, Binna Burra,
Luminglon N.P., SEQ. NVF, under logs (1,
QMMOQ16889, 30 Sept 1985, J. Stanisic, D. Potter, J.
Chuseling): Mt Tamborine, SEQ, under bark in leaf
titer (4, QMMOQI17320, VK 7299. 3 Nov 1979, V.
Kessner): Upper Pine Creek. Canungra, SEQ,
NVF/Araucaria, under log (1, QMMO16585. 29 Sept
1986. J. Stanisic, I, Chaseling).

DIAGNOSTS

Shell large for family, diameter 5.04-5.55 mm
{mean 5.35 mm) with 4 1/4- to 4 5/8 (mean 4
1,2-) tightly coiled whorls. Apex and catly spire
(Fig. 51a) strongly concave. Height 3.19-3.45
mm (mean 3.31 mm), H/D ratio 0.58-0.65 (mean
0.62). Last whorl descending. Protoconch of 1
1/24 10 | 5/8+ whorls. flat, mean diameter 745.3
pwm at 1 1/2 whorls. Apical sculpture (Fig. S10)
finely reticulate, consisting of numerous,
crowded fine spiral cords crossing numerous
crowded, weakly sinuated radial 1ibs. Post apical
sculpture (Fig. 5Hf) of few, hold, protractively
sinuated radial ribs, 27-30 (mcan 32.7) ribs on
the body whorl. Ribs/mm 1.57-2.52 (mean
1.96). Microsculpture (Fig. 51{) of fine. crowded
radial riblets, 3043 between each pair of major
ribs, and very fine inconspicuous spiral cords,
only visible between the microradials, Um-
bilicus (Fig. 31b) wide, U-shaped, diameter
1.49-1.75 mm (mean 1.65 mm). D/U ratio 3.13—
3.38 (mean 3.25). Sutures impressed, forming a
deep furrow as the body whorl descends. Whorls
rounded below and strangly shouldered above s
wcokly rounded periphery (Fig. S1c¢). Aperturc
ovately lunate. Lip simple. Colour deep reddish-
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FI1G. 52. Gyrocochlea paucilamellata sp. nov. Upper Pine Ck. Canungra, SEQ. QMMO16546, paratype. a,
genitalia: b, penis interior; ¢, 1alon and hermaphroditic duct; d, spermatophore; ¢, ovotestis: f, pallial cavity.
Scale lines as marked.

FIG. 51. Gyrocochlea paucilamellata sp. nov. a—c, Upper Pine Creek, Canungra, SEQ. QMMO17321,
holotype: d. g-h, same data as holotype. QMMO16546, paratype: ¢—{. Mt Tamborine, SEQ. QMMQ17320,
paralype. a—c, entire shell; d, jaw; e, apical sculpture, {, post nuclear sculpture; g, central and lateral weeth; h,
marginal teeth. Scale lines as marked.
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FIG 53. Distribution of Gyrocochica paucitametlata
Sp. NOv.

brown to light-yellow horn. Based on 3
measurcd adults,

Genitalia with epiphallus long, muscular. and
strongly coiled, entering the penis subapically
through a simple pore (Fig. 52b) surrounded by
a tleshy collar. Epiphallus partially bound (api-
cally) ta the penis sheath. Penis (Fig. 52b) elon-
gate, tubular. muscularised. internally with
longitudinal pilasters (Fig. 52b) in u regular put-
tern, and smaller pilasters apicad of the cpiphal-
lic pore. Penial retractor muscle inserting
apically on the penis. Spermatophore subclavate
with a long recurved chitinous tail at one end
(Fig. 52d).

Radula tvpical.

Based on 4 dissected specimens (QMMO-
16546).

RANGE AND HABITAT

G. paucilamellata occurs in the castern purt of
the Lamington Plateau. SEQ. and in the Dar-
lington-Canungra Runge area us fur north as Mt
Tamborine. SEQ in cool subtropical to warm
subtropical notophyll vine forest. sometimes
with Araucaria emergents (Upper Pine Creek,
SEQ). The species has been collected from under
fallen bark and logs. 1o spite of relatively con-

FIG 54. Gyrocochlea curtisiana (Hedley, 1912).

centrated collecting in the Lamington Platcau
area, it has been found there only once.

REMARKS

(5. pancilamcliara has a distribution quite dis-
tinct from that of G, convoluta and is geographi-
cally isolated from it by the Albert River Valley.

Gyrocochlea curtisiana (Hedlcy, 1912)
(Figs 34-56: 64a-c: Tables 11, 12)

Endodonta ivloidea var, curtisiano Hedley, 1912, p.
264, pl. 9, figs 49-51.
Gyrocachlea curtisiana (Hedley): ITredule, 1937a. p.
323
COMPARISONS
G. curtisiana is distinguished in the genus by
its almost flat spire, apical sculpture of regularly
arranged pits, often flammulated shell and large
number of ribs on the body whorl. Nautiliropa
omicron has apical sculpture of regularly ar-
ranged pits, Nammulated shell and large number
of ribs on the body whorl. but has a very
depressed spire and a body whorl which does not
descend.

PREVIOUS STUDIES

Hedley (1912) desenibed G, curtisiana as a
variety of 'Helix ™ ivloidea Forbes, 1851 from
Port Molle. Central Queenstand, following com-
parison of specimens with the type of /1. wlnidea
by L.A. Smith (Hedlev. 1912, p. 265). Hedley (in
Hedley and Musson, 18Y2) had included this
variety with 'Clwropa” omicron (Pleifter, 1851).
The two specics are similar in shell appearance
but are anatomically distinct, Hedley (1924)
listed a large number of species under
‘Gyrocochlea without including his new variety
but recorded "Gyrocochlea® amicron as having a
distribution as {ar north as Mirium Vale, SEQ.
There is little doubt that these early published
records of ‘G omicron from the Minam Vale
area were based on specimens of G. curtisiana.

TYPE MATERIAL

HOLOTYPE: AMC32990, "found under log in foresi
just uulside Springs Scrub”. Mt Larcom, Port Curtis,
SEQ. Collected by S W. Jackson, Aug 1908, Heigh

a-c, Grunite Crech, foothills of Bobby Range, SEQ.

OMMO14716: d=h. Kroombit Tops. SEQ. QMMO16517. OMMQO 16453, u—c. ennre shell: d, contral and
lateral teeth: e, apical sculpture; I, post nuctear seulplure: g, central and loteral teeth: b, marginal 1eeth. Scale

line as marked,
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FIG 55. Gyrocochlea curtisiana (Hedley. 1912). Kroombit Tops. SEQ. QMMO16517. a, genitalia; b, penis
interior: ¢, hermaphroditic duct; d, ovatestis: ¢, talon; 1, pallial cavity. Scule lines us marked.
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liope-Many Peaks-Dawes Ranges, SEQ, with an
outlier population at Mt Larcom. As with other
Gyrocochlea, G. curtisiana occurs outside of
larger rainforest arcas and has been collected in
remnant rainforest at Builyan, SEQ, and 'open
forest” at Kroombit Tops. G. curtisiana favours
5 mR warm subtropical notophyll vine forests but may
h be found in adjacent microphyll vine forest (with
Araucaria).

a=

N

DM RATIO
2.4
.57
p8 ]
P

UMBILICAL
W
(mim)

192
Ly
N

LXIA]
2
e
2

REMARKS

The pitted apical sculpture, almost flat spirc.
rounded body whorls and flammulated shell of
G. currisiana (Fig. S4a,c.e) are departures from
the average Gyrocochlea pattern. However geni-
tal anatomy, in particular the form and internal
characteristics of the penis (Fig. 55b). is typical.

RIBS/MM
747
017
A3K
o
K76
DEI%Y
781

RILS
101
3
44
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84

Biomphalopa gen. nov.

ETYMOLOGY
From the Greek omphalos, meuaning um-
bilicus: referring to biconcave appearance.

=
=1
B3

=8¢
23 EL
=

LRT
.66
183
1
tay

24

A3

TYPESPECIES
Endodona recava Hedley, 1912,

PREVIOUS STUDIES

Hedley (1924) introduced Gyrocochlea for
charopids with biconcave shell and prominent
radial sculpture on adult whorls, and included G.
concinna Hedlev, 1924 and Endodonta recava
Hedlev. 1912, Thesc species. characterised by
boldly ribbed, tightly coiled biconcave shells on
whichthe protoconch is macroscopically smooth
and glossy, are here separated to a new genus,

()

{MEAN, SEM AND RANGE)

SPIRE
PROTRUSION

HD RATID
058
a5t
053
D60
054
058
A

IAMETER
(mm)

460
407
160
2nd
348
R
4

DIAGNOSIS

Shell diameter range 2.64—4.69 mm. with 4 1/8
to 5 /8 tightly coiled whorls, last descending
more rapidly. Apex and early spire deeply
sunken. Apical sculpture of regularly arranged
pits and vague radia ridges. Post nuclear sculp-
ture of high, bold, crowded, protractively
sinuated radial ribs. Microsculpture of fine radial
riblets and cqually fine spiral cords, continuous
on the surface of the major radials. Umbilicus
wide and cup-shaped. Sutures becoming deeply
furrowed as the last whorl descends. Whorls
strongly shouldered above and rounded below a
laterally compressed periphery. Aperture acute
ovatelv lunate. Colour creamy-w hite with darker
radial suffusions.

Animal with long slender foot and varying
degrees of black speckling on the visceral coil.

TABLE 13 LOCAL VARIATION IN BIOMPIALOPA RECAVA (IILEDLEY, 1912) ANDIIOUMPHALOPA CONCINNA (NEDLEY, 1924}

NEIGITT
(mm}
268
47
.54
(Y]
41
.79

213

WHORLY
s s

54
S1/4-
4R
478
d5Me
S48

NUMUER OF
SMCIMENS
|
|
|
|
|
|

NAME
AME 141234
OMMO 11787

{Holubype)
Keanedy S F.

AMEIINOL
{Huslutype)y

Eungelta
AMUHHIZ

Bivmphalopa cancinng
OMMU 64T

Cardwell

Bipmphalopa recava

Finch Hatlon
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Kidney with pericardial lobe long and slender,
rectal lobe reduced. Male genitalia with epiphal-
lus shorter than penis, muscular, entering penis
sub-apically through a simple pore. Penis
without a sheath, either tubular with a large
central longitudinal pilaster and a group of
smaller apical longitudinal pilasters (recava), or
with a swollen apical section containing a large
corrugated verge (concinna). Terminal female
genitalia with very long vagina and free oviduct.
Radula with tricuspid central and laterals in
which mesocone is long, slender lanceolate.

DISTRIBUTION AND ECOLOGY

Biomphalopa recava is found in subtropical
notophyll vine forests of the foothills and
uplands of the Eungella Range whereas B. con-
cinna occurs mainly in notophyll vine forests of
the Cardwell Range and montane vine fern thick-
ets and vine forests of the Bellenden Ker Range.
Both species live under logs.

COMPARISONS

Biomphalopa is distinguished from Gyro-
cochlea by its smaller size (Table 11), greater
number of tightly coiled whorls, bolder radial
ribs and wider, cup-shaped umbilicus.
Nauiiliropa also has a sunken spire with pitted
apical sculpture (Fig. 63d) but is larger, has
fewer, loosely coiled whorls, finer and struc-
turally different radial ribbing (Fig. 63¢) and a
body whorl which does not descend (Fig. 63c).
Anatomically the terminal male genitalia of
Biomphalopa bear some similaritics to those of
Gyrocochlea but the lack of a penis sheath and
presence of a single longitudinal penial pilaster
contrast with Gyrocochlea(Fig. 46b). The super-
ficially similar Nautiliropa has a pear-shaped
penis with quite complex pilasters (Fig. 65c¢).
Biomphalopa can be readily derived from
Gyrocochlea and common ancestry is probable.

Biomphalopa recava (Hedley, 1912)
comb. nov.
(Figs 57-59; Tablcs 11, 13)

Endodonta recava Hedley, 1912, p. 267, pl. 10, figs
58-60.

Gyrocochlea recava (Hedley); Hedley, 1924, p. 217;
Iredale. 1937a, p. 323.

COMPARISONS
B. recava differs from B. concinna in its larger
size, greater number of whorls, less crowded ribs

and wider umbilicus. The penis of B. recava has
a large central pilaster and group of smaller
apical longitudinal thickenings in contrast to the
slender central pilaster and large corrugated api-
cal pilaster of B. concinna.

TYPE MATERIAL

HOLOTYPE:: AMC32992, Finch Hatton, W of Mack-
ay, MEQ. Scrub. Collected by §.W. Jackson, 2 Sept
1908. Height of sheil 2.68 mm, diameter 4.60 mm,
H/D ratio 0.58, D/U ratio 2.40, whorls 5 3/8.

OTHER MATERIAL

Eungella Range, 50 miles W of Mackay, MEQ (2,
AMC140230, Sept 1957, L. Price); Finch Hatton N.P.,
W of Mackay, MEQ (21°04°S, 148°38°E), 180 m, (2,
AMC153726, 29 Apr 1975, ].B. Burch, W.F. Ponder,
P.H. Colman); Digging’s Rd, Eungella N.P., MEQ
(21°09°S, 148°29°E) NVF (10, QMMQ11757,
QMMO13073, 8 Jul 1982, I. Stanisic); Palm Walk,
Eungella N.P., MEQ (21°00°S, 148°30'E) 800 m,
CNVF (1, QMMO6345, Nov 1976, M.J. Bishop);
Dalrymple Heights, Eungella N.P., MEQ, NVF, 1000
m (2, QMMO6367, Nov 1976, M. Bishop; 1,
AMCI153727,28 Apr 1975, 1.B. Burch, W.F. Ponder,
P.H. Colman): Broken River, Eungella N.P., MEQ
(21°10°S, 148°30°E) NVF (1, QMMO11715, 5 Jul
1982, J. Stanisic); Finch Hatton Gorge, ¢. 10 km N of
Finch Hatton, MEQ (21°04°S, 148°38'E) NVF (1,
QMMO11749, Jul 1982, J. Stanisic).

DIAGNOSTS

Shell diameter 4.17—4.69 mm (mean 4.49 mm)
5+ to 5 3/8 (mean 5 1/4-) very tightly coiled
whorls, last descending very rapidly. Apex and
early spire (Fig. 57a) deeply sunken, height
2.13-2.68 mm (mean 2.43 mm). H/D ratio 0.51-
0.58 (mean 0.54). Apical sculpture (Fig. 57¢) of
pits and vague radial ridges. Protoconch of 1 5/8
to 1 3/4+ whorls, mean diameter 671.0 pm at 1
1/2 whorls. Postnuclear sculpture (Fig. 57f) of
high, crowded, strongly protractively sinuated
radial ribs, 81-100 (mean 91.7) ribs on the body
whorl. Ribs/mm 6.17-7.47 (mean 6.67). Micros-
culpture (Fig. 57f) of fine radial riblets, 10-25
between each pair of major ribs and fine spiral
cords which are continuous on the apices of the
radial ribs. Umbilicus (Fig. 57b) very wide, cup-
shaped, diameter 1.87-2.00 mm (mean 1.93
mm}). D/U ratio 2.23-2.40 (mean 2.32). Sutures
impressed becoming deeply furrowed as the last
whorl descends. Whorls (Fig. 57c) shouldered
above and below a laterally compressed
periphery. Lip simple. Colour creamy-white
with brown to reddish-brown radial flammula-
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FIG. 58. Biomphalopa recava (Hedley, 1912). Digging’s Rd, Eungella N.P., MEQ. QOMMO11757, a,
genitalia; b, penis interior; ¢, ovotestis; d, hermaphroditic duct: e, ovoltestis; f, talon and carrefour; g, pallial
cavity. Scale lines as marked.

FIG.57. Biomphaloparecava (Hedley, 1912). a—c, Finch Hatton, W of Mackay, MEQ. AMC32992, holotype;
d. h. Palm Walk, Eungella N.P., MEQ. QMMOG6346; e-g, Digging's Rd, Eungella N.P., MEQ.
OMMO11757. a-c, entire shell; d, central and lateral teeth: e, apical sculplure: [, post nuclear sculpture; g,
details of major radial rib; h. marginal teeth. Scale lines as marked.
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FIG. 59. Distribution of Biomphalopa recava (Hed-
ley, 1912)in mid-east Queensland. (Pr = Proserpine;
Ma = Mackay; Sa = Sarina).

tions. Parietal callus strongly developed. Based
on 3 measured adults.

Genitalia with epiphallus (Fig. 58b) entering
penis subapically through a simple pore (Fig.
58b). Penial rctractor muscle inserting apically
on penis head. Penis (Fig. 58b) swollen with a
large central, longitudinal corrugated pilaster
and shorter longitudinal pilasters apically. Free
oviduct short, muscularised. Vagina long, inter-
nally with longitudinal pilasters.

Radula (Fig. 57d, h) typical.

Based on 4 dissected specimens (QMMO-
11757, QMMO6345).

RANGE AND HABITAT

Under logs in warm subtropical notophyll vine
forests of the Eungella area (southern extension
of the Clarke Range) and Finch Hatton Gorge,

MEQ. Tt has not been found in the drier rain-
forests of Mt Dryander, near Proserpine, MEQ.

REMARKS

B. recava is distinguished by a biconcave shell
with prominent radial ribs and tight coiling.
‘Gyrocochlea’ iuloidea (Forbes, 1851), from
Port Molle (=Airlic Beach), has a depressed spire
and wide umbilicus but is larger with more loose-
ly coiled whortls, apical sculpture of spirals and
radials, broad V-shaped umbilicus, more
rounded pcriphery, more prominent microspirals
on the body whorl and monochrome, usually
dark-brown, shell.

Biomphalepa concinna (Hedley, 1924)
comb. nov. (Figs 60-62; Tables 11, 13)

Gyrocochlea concinna Hedley, 1924, p. 215, pl. 29,
fig 1-3; Iredale. 1937a, p. 322.

COMPARISONS
Sece under B. recava.

TYPE MATERIAL

HoLoTYPE: AMC8902, €ardwell, NEQ. Height of
shell 1.58 mm, diameter 2.64 mm, H/D ratio 0.60,
D/U ratio 2.57. whorls 4 1/8.

OTHER MATERIAL

Kirrama Range, via Kennedy. NEQ, 500 m, rainforest
(1, OMMO17322, 2 Oct 1980, G.B. Monteith); Ken-
nedy S.F.. NEQ (18°13'S, 145°46°E), 900 m (1,
QMMO6417, Aug 1977, M.J. Bishop): Dunn Creek,
on Kirrama S.F. road, Cardwell Range, NEQ, NVF,
(1. AMC142965, 27 Sept 1980, 1. Loch); Mt Bellen-
den Ker, NEQ, just below summit, ¢. 1500 m, under
bark on rotting log. MVFT (2, QMMO14878, 4 Jul
1983, J. Stanisic, D. Potter); Mt Bellenden Ker, NEQ
(base, 17, QMMO11297; 500 m. 2, OMMO11326;
1054 m, 3, QMMO11343; summit, 5, QMMO11255;
Earthwatch/QM, 1981); Mt Bartle Frere, NEQ, walk-
ing track below NW peak on western side, ¢. 1000 m,
SNVF (2. OMMO11381, 8 Nov 1981, Earthwatch/-
QM).

DIAGNOSIS

Shell diameter 2.64-3.45 mm (mean 3.08
mm), 4 1/8to 5 1/8 (mean 4 5/8+) tightly coiled

FIG. 60. Biomphalopa concinna (Hedley. 1924). a—c, Kennedy S.F., NEQ. QMMO6417: e—g. Mt Bellenden
Ker, NEQ. QMMO14878, OMMO11297. QMMO11255: d, h, Cardwell. NEQ. AMCS8902, holotype. a-c,
d.h.entire shells; e, apicalsculpture: f, post nuclearsculpture: g, central and lateralteeth. Scale lines as marked.
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FIG. 61. Biomphalopa concinna (Hedley, 1924). Mt Bellenden Ker. NEQ. QMMO1I1255. a. genitalia; b,
penis interior; c. hermaphroditic duct: d. talon; e, interior of free oviduct: [ g. ovotestis: h. pallial cavity. Scale
lines as marked.
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FIG. 62. Distribution of Biamphalopa concinna
(Hedley. 1924) in north-east Queensland. (Ca =

Cairns: In = Ingham; Tu = Tully),

whorls. last whorl descending more rapidly.
Apex and early spire (Fig. 60a) strongly
depressed. height 1.58-1.87 mm (meoan 1.71
mm) H/D ratio 0.53-0.60 {mean 0.56).
Protoconch glossv, 1 5/8 10 1 7/8 whorls, mean
diameter 600).5 wm at 1 1/2 whorls. Apical sculp-
ture (Fig. 60¢) of radially arranged rows of pits.
Post nuclear sculpturc (Fig. 60f) of crowded,
high. protractively sinuated radial ribs, 80-95
(mcan 84.8) ribs on the body whorl. Ribs/mm
7.84-9.63 (mean 8.82). Microsculpture (Fig.
60f) of fine radial riblets, 6-20 between each pair
of major ribs and fine crowded spiral cords,
continuous on the apices of the radial ribs. Um-
bilicus very wide, cup-shaped, diameter 1.03-
1.27 mm (mean 1.19 mm), D/U ratio 2.28-2.80
(mean 2.58). Sutures impressed, deep on the last
whorl. Whorls rounded below and shouldered
above a strongly compresscd periphery (Fig.
60c). Lip simple, columella not expanded. Parie-
tal callus strongly developed. Colour creamy-
white to light-brown, with darker brown radial
suffusions, Based on 4 measured adults.
Genitalia with large, muscular epiphallus
which reflexes before entering the penis subapi-
cally (Fig. 61a). Penial retractor muscle inscried
apically on the penis. Penis (Fig. 61h) with a
large apical bulb, otherwise tubular, internally

101

with an apical, lleshy swollen pilaster (Fig. 61b)
adjacent to the simple epiphallie entrance. Penis
proper with a single. thin. almost lamellate, lon-
gitudinal pilaster (Fig. 61b) and a few smaller
thread-like longitudinal ridges, otherwise
smooth. Free oviduct a short muscular tube.
Vagina long, internally with very prominent cor-
rugated longitudinal pilasters.

Radulua (Fig, 60g) typieal.

Based on two dissected specimens (QM-
MO11255).

RANGE AND HABITAT

Under logs und under bark on rotting logs in
the Kirrama Range, NE ol Ingham, and the Bel-
lenden Ker Range. SE of Cairns, NEQ; it prefers
montane notophyll vine forests.

REMARKS

The verge in the penis indicates the possibility
of sympatric relatives.

Nautilirepa gen. nov

ETYMOLOGY

Referring to the nautiloid-like appearance off
the shell.

TYPESTECIES
Helix omicron Pfeiffer, 1831,

DIAGNOSIS

Moderately large size. ¢. 4 1/2 tightly coiled
whorls, the last inflated and not descending.
Apex and early spire (Fig. 63a) strongly
depressed. Apical sculpture ol low radial ribs
and low spiral cords, maodified to produce a
patternof regularly arranged pits (Fig. 63d). Post
nuclear sculpture (Fig. 63¢) of numerous,
protractively sinuated radial ribs formed by the
periostracal extension of a single underlying
radial thickening. Microsculpturc of crowded
microspirals and microradials. Umbilicus wide,
U-shaped. Sutures impressed, whotls rounded
below and shouldered above a rounded
periphery (Fig. 64f). Aperture ovately lunate, lip
simple.

Animal with long. slender foot. weakly
speckled with darker pigmentation on the lower
spirc. Pallial cavity elongate with complete sig-
murethrous ureter. Kidney with long pericardial
lobe and vestigial rectal lobe. Epiphallus (Fig.
65b) not bound to the penial sheath, entering
penis apically through a fleshy pilaster. Penis
(Fig. 65c) pear-shaped with a muscular collar
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FIG. 63. Nautiliropa omicron (Pfeiffer. 1851). a—b, Mt Warning N.P.. NSW. QMMO27290, neotype; c. {,
Mt Glorious, SEQ. QMMO16127; d-e, Kenilworth S.F., SEQ. QMMO9688. a-b, entire shell: ¢, marginal
teeth; d. apical sculpture; e, post nuclear sculpture; f, central and lateral teeth. Scale lines as marked.
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FIG. 64. a—c, Gyrocochlea curtisiana (Hedley, 1912). a, Kroombit Tops, SEQ. QMMO 16453; b—c, Springs
Scurb, Mt Larcom, SEQ. AMC32990, holotype. a, terminal part of protoconch; b, c, entire shell. d-f,
Nautiliropa omicron (Pfeiffer, 1851). d-e, Mt Glorious, SEQ. QMMO16127; f, Dandabah, Bunya Mts, SEQ,
QMMO12283. d-f, entire shell. Scale lines as marked.
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FIG. 65. Nautiliropa omicron (Pfeiffer, 1851). a-g, h, Mt. Glorious, SEQ. QMMO16127. f, Dandabah, Bunya
Mts, SEQ. QMMO12283. a, genitalia; b, details of penial complex; ¢, penis interior; d, spermatophore; e,
hermaphroditic duct; f, talon and carrefour; g, ovotestis; h, pallial cavity. Scale lines as marked.
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culpture (Fig. 63¢) strongly reticulate, with fine
microradials. 6-15 between cach pair of major
ribs and lower, crow ded spiral cords which but-
tress the microradials on cither side. Umbtlicus
(Figs 63b, 6de) wide, U-shaped. diameter 1.23—
164 mm (mean |47 mm). DU ratio 2.62-4.22
(mean 3.58). Sutures impressed. whorls rounded
below and shouldered abave a rounded
periphery (Fig, 64f). Last whorl coiled more
tightly. Aperture ovately lunate only slightly in-
clined from the shell axis. Lip simple. columella
not expanded but slightly deflected toward um-
bilicus. Parietal callus well developed. Colour
light-horn to light-brown, often with darker
radial flammulations arranged in a zig-zag pat-
tern. Based on 31 measured sdults.

Genitalia with epiphallus (Fig. 65b) mus-
cularised, looped around the penial retractor
muscle before entering penis apically. Epiphallic
pore (Fig. 65¢) between two swollen pilasters.
Penis (Fig. 65¢) pear-shaped with a distinet api-
cal bulb, sepurated from the lower penial cham-
bur by i constricting muscular collar, Penial hulb
internally with apical 1o slightly lateral epiphal-
lic entrance and horseshoe-shaped pilaster.
Lower penial chamber with a large apical pocket
stimulator (Fig. 65¢), and anastomosing spongy
thickenings.

Penial retractor muscle short. inserting on
penis apexs adjacent to epiphallus. Vagina long
internally with fleshy longitudinal thickenings.
Spermatophore, simple, clavate.

Rudulu as for genus.

Based on five dissected adults (OMMOI16127.
QOMMOI12283).

RANGF AND HABITAT

Highlands of the Great Dividing Range be-
tween Tooloom, NE NSW and the Bunya Mis.
SEQ: the northern end of the Richmond Range:
the McPherson Ranges south to the Tweed
River, in the east: and the coastal and adjacent
ranges north to Mt Guyra, SEQ. N. omicron
shows preference for notophyll vine forests but
also oceurs in adjacent micraphyll vine forests,
wet selerophyll foresis, and in gallery rainforest
along watercourses. N. omicron livesunder lugs,

REMARRE

N mmicran s one of the most conspicuous.
widespread and {requently encountered of the
subtropical microsnails. However most of (he
637 specimens available were subaduli reflect-
ing the high proportion of mid-year, litter-
collected material.

Jus

The modificd radula ol N. amicron is unparal-
leled in Austrulian charopids. Rudulae of lhe
large southern charopids Mulathena forde
(Bruzier, I871), Swanacapha handioni (Cox,
1868) und Thiyvasona diemenensis (Cox, 1868)
have typical central and lateral teeth (Smith and
Kershaw, 1983) but marginals show modilica-
rions broadly similar to those in N. amicron. M.
fordei and S, fiamniltoni have strongly slanted,
slender. unicuspid marginals while 7. diemenen
sis hus bicuspid murginals. In N. amicron the
chunge {rom average charopid patterns may be
the result of character displacement under con-
ditions of microsympatry with the conchologi-
cally similar Gyvrocochlea.

Specimens [rom eastern localfities, in par-
ticular those from the D Aguilar Range, SEQ,
huve more crowded ribs than those from the
Great Dividing Range (Table 14). These dif-
ferences may be related to local epvironmental
conditions.

Letomaola lredale, 194)

Lewomola tredule. 1941, p. 267,
Letomala terror) Kershaw, 1956, p. Y,

Type SPECIES
Rhophodon contortus Hedley. 1924, by
original designation,

PREVIOLS STUDIES

Iredale (194 1a) iniroduced Letomola  as
monotypic. Smith and Kershaw (1979) included
the Tasmanian specics "Helix' barrenensis Pet-
terd, 1879 without giving reasons and it is here
cxcluded.

DAGNOSIS

Small shell (mean diameter 2.05 mm). with
few (mean 3 7/8-) tightly coiled whorls. Spire
{Fig. 674) depressed. Apicul sculpwre (Fig. 67d)
of irregular malleations and ridgelets.
Postnuclear sculpture of weak growth ridges and
vague spiral cords. Umbilicus (Fig. 67b) very
wide, cup-shaped (mean D/U ratio 2.68). Sutures
impressed. Whorls rounded below the periphery,
IMattencd at the basal margin with a strong
suprapenpheral sulcus above (Fig. 67c). Aper-
turc ovately lunate with one parietal and once
basal barner (Fig. 68a, b). Lip simple, margins
convergent. Colour brown with lighter sireaks,
Animal with loot and 1ail broad, bluntly rounded
posteriorly. Live animal dark-grey. particularly
on the sides ol the Toor above the pedal grooves,
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neck and mantle collar. Pallial cavity elongate
with bilobed kidney, pericardial lobe reflexed.
Genitalia with unusual features. Ovotestis a
single, bilobed clump of follicles (Fig. 69¢, d)
embedded in the digestive gland. Terminal
genitalia elongate. Epiphallus (Fig. 69a) a long
slender tube, entering penis apically adjacent to
an apical pilaster. Pemis (Fig. 69b) slender with
longitudinal pilasters. Penial retractor muscle
inserted at the penis/epiphallus junction, Radula
(Fig. 68d-f) narrow with few lateral and marginal
teeth rows; central tooth very small, mesocone
reduced; laterals tricuspid with much enlarged
mesocone; marginals becoming multicuspid,
scrrate, with all cusps reduced in size.

COMPARISONS

L. contortus is conchologically distinctive
with wide umbilicus (Fig. 67b), large, finely
malleate protoconch (Fig, 67d), reduced adult
sculpture (Fig. 67¢, f), strong sulcus on the body
whorl (Fig. 67¢), and two apertural barriers (Fig.
68a, b). It is sympatric with Rhophodon
kempseyensis (Fig. 77) which has a wide um-
bilicus and brown shell with white streaks but
differs in having a radially liratc protoconch,
extremelv crowded ribson the body whorl (mean
ribs/mm 33.34), and more numerous apertural
lamellae.

Letomola contortus (Hedley, 1924)
(Figs 67-70; Tables 11, 14)

Rhophodon contortus Hedley, 1924, p. 220, pl. 32,
figs 35-37: Kershaw, 1955, p. 30.

Letomola contortus (Hedley); Tredale. 1941b, p. 2;
Iredale, 194 14, fig. 6.

Letomala (sic) contortus (Hedley); Kershaw, 1956b,
p.- 9.

TYPE MATERIAL

LECTOTYPE: AMC28494, Sherwood, Macleay River
NSW. ex Technological Museum (= collected by C.
Laseron) Heightof shell 0.80 mm, diameter 1.81 mm,
H/D ratio 0.44, D/U ratio 2.84, whorls 3 5/8-,
PARALECTOTYPE: AMCI50095, sume data as lec-
tolype.

OTHER MATERIAL

Yessabah Cave, W of Kempsey, NSW (31°06°S,
152°42°E), on roof and walls of limeslone cave and in
floor litter (200+, AMC119349, 9 Oct 1979, P.H.
Colman, J. Stanisic): Yessabah Cave, via Kempsey,
NSW (31°05730"S. 152°41°E) vine thicket, on lime-
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stone rocks and in litter (54, QMMO17014, 3 Mar
1987, J. Stanisic, D. Potler, P.H. Colman).

DIAGNOSIS

Shell glossy, minute, diameter 1.81-2.24 mm
(mean 2.05 mm) with 3 1/2 to 4+ (mcan 3 7/8-)
tightly coiled whorls. Apex and spire depressed
with each whorl higher than the preceding whorl,
cxcept for the body whorl which descends in
front. Height 0.80-1.03 (mean 0.91 mm). H/D
ratio 0.40-0.51 (mean 0.45). Protoconch of 1 3/8
to 1 1/2-whorls, large. bulbous. Apical sculpture
(Fig. 67d) of irregular malleations and ridges.
Post nuclear sculpture (Fig. 67¢) of broad radial
ridges crossed by weak spiral cords, especially
noticcable near the sutures. No additional
microsculpture. Umbilicus (Fig. 67b)wide, shal-
low, cup-shaped, diameter 0.64-0.86 mm (mean
0.77 mm). D/U ratio 2.42-3.03 (mean 2.68).
Sutures impressed, becoming a deep furrow as
the last whorl descends. Whorls rounded below
the periphery with a prominent supra-peripheral
sulcus. (Fig. 67c). Aperture irregular ovately
lunate with one parietal and one basal barrier.
Basal barrier more deep-scated than parietal.
Parictal barricr (Fig. 68a) extending 1/8 whorl,
horizontal anteriorly. becoming angled
downward posteriorly. Basal barrier (Fig. 68b)
1/8 whorl in length, following angle of coiling,
tapered at either end. Lip simple, columella only
slightly dilated, margins convergent. Parietal
callus weakly developed. Colour deep reddish-
brown with irregular white radial streaks, brown
on the base. Based on 13 measured adults.

Epiphallus-vas deferens junction valvular.
Epiphallus (Fig. 69b) entering penis apically.
Penial retractor muscle inscrted on the epiphal-
lus-penis junction. Penis (Fig. 69b) a long tube
with a slightly expanded apex. Epiphallic
entrance a simple pore adjacent to a short
tongue-like pilaster. Penis proper sculptured
with longitudinal pilasters. Free oviduct and
vagina long tubes without unusual features.

Radular characteristics as given in generic
diagnosis.

Based on 6 dissccted specimens (AMC-
119349, QMMO17014),

RANGE AND HABITAT

From the limestone outcrop at Yessabah, west
of Kempsey, NSW where the vegetation is semi-
evergreen vine thicket. Inspite of several collect-
ing efforts it has not been found further westward
in the limestones of the Carrai State Forest. L.
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FIG. 67. Letomola contortus (Hedley, 1924). a—c¢, Sherwood, Macleay R, NSW. AMC119349. a-c, entire
shell; d, apical sculpture; e, post nuclear sculpture; f, sculpture on base. Scale lines as marked,
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FIG. 68. Letomola contortus (Hedley, 1924).  Yessabah Cave. W of Kempsey, NSW. AMC116349,
OMMO 17014 4. parietal barrier; b, hasal barrier; ¢, microdenticulation on basal barrier: d. radula; e, central
and lateral teeth; I, marginal teeth. Scale lines as marked.
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FIG. 69. Letomola contortus (Hedley, 1924). Yessabah Cave, W of Kempsey, NSW. AMC119349. a,
genitalia: b, penis interior; c, d, details of ovotestis; e, hermaphroditic duct; f, talon and carrefour; g, pallial
cavity. Scales lines as marked.
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FIG, 70, Distribution of Letomolu contories (Hedley,
1024,

contortus has been collected live on limestone
rocks after rain and presumably feeds on the
micraflora growing on the rock surface.

REMARKS

L. contorius displays a number of departures
from typical charopid patterns. The malleated
protoconch (Fig, 67d) and supraperipheral sul-
cus (Fig. 67¢) are unusual features in the context
of the cast-coast species reviewed herein. Sulci
are seen in some Pacific Islund Endodontidae
and Charopidae, and according to Solem (1983,
p. 9) they are usually associated with keel forma-
tion. In L. contortus the sulcus indirectly con-
stricts the size of the uperture. Anatomically the
slender reproductive organs are more typical of
the Punctidae. However. the radula is typically
charopid even though the strong reductionin size
of the central tooth and serrate appearance of the
marginals are unusual, Omphaloropa varicosa
has o grossly similar radula - few teeth per row
and reduced central tooth,

Rhophodon Hedley, 1924

Riwphodon Hedley, 1924, p, 219; lredale, 1937a, p.
329 Iredale, 1941b, po 20 Kershaw, 1955, p.30:
Burch, t976, p.133,

Egtlodonta Iredale, 1937a, p. 328; Kershaw, 1956a,
p. 1422 Burch, 1976, p. 132,

MEMOIRS OF THE QUEENSLAND MUSEUM

TYPF SPECIFS
Rhophodon peregrinus Hedley. 1924, by
onginal designation.

PREVIOUS STUDIES

Hedley (1924, p. 219) introduced Rhaphodon
for charopids with apertural barriers. Apertural
barriers wnong Australian Charopidac are rels-
tively rare but several generic groupings have
been proposed including Demtherona Iredale,
1933 (tvpe species: Helix dispar Brazier, 1871);
Bischoffena Iredale, 1937 (type species: [elix
hischoffensis Petterd. 1879): Egilodonia lredale,
1937 (type species: Charopa bairnsdalensis
Gabricl. 1930); and Letomola Iredale 1941 (type
species: Rhophadon contortus Hedley, 1924),
Rhophodon is expanded to include seven
species of very small to minute charopids with
opertural barriers and shells which have a
predominanty radially lirate protaconch, post-
nuclear sculpture of prominent radinl ribs, and a
wide saucer-shaped umbilicus.

DIAGNOSIS

Very small to minute Charopidae. diameter
range 1.29-2.98 mm. Whorls 4 /4 ta 5 1/2-,
tightly to very tightly coiled. last descending
more rapidly. Apex and carly spire depressed
(kewmpsevensis, peregrinus) to very slightly
elevated. Protoconch exsert of 1 172 to | 3/4
whorls. Apical sculpture of numerous
moderately crowded to very crowded (maore so
toward the protoconeh - adult whorl boundary)
weakly curved radial ribs and very weak thread-
Iike spiral cords and cordlets,  Post-nuclear
sculpture ol few, widely spaced (colmani,
balrusdalensis) to many, crowded (kempseyen-
sex), thin, protractively sinuated to straight radial
ribs,  Microsculpture of numerous, crowded
radial riblets, and widely spaced (kempscvensis)
to crowded, low rounded spiral cords which are
raised at their intersection with the radial riblets
to lorm an elongate bead. Umbilicus wide. cup-
shaped.  Apcrture ovately lunate, with few
(hatrnsdalensisy w many (consobrinus) barriers.
Parietal barriers consisting of one to four
(gencrally three) crescentic lamellae, with or
without additional thread-like traces.  Palatal
barricrs three to six (usually four) crescentic
lamellae, with or withoul a superior trace,
Columellar lamellae sometimes present. Pallial
region elongate with almost umlobed kidney in
which the pericardial lobe is well developed,
rellexced at the tip, and the rectal lobe is reduced
1o a vestige abutting the hindgut,
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a penis sheath correlates with large size and
greaterintensity of radial ribbing. The epiphallus
15 normally long and muscular but in R, kemp-
sevensis (Fig. 794) it is very long, correlating
with increased whorl count,

Radula - The Rhophodon radula shows little
interspecific variation reflecting overall
similarity in species microhabitats.  Size dif-
ference between the central tooth and laterals is
exaggerated in R. kempsevensis (Fig, 78e). The
Jarge broad lanceolate mesocone of the laterals
is a feature seen in other charopids (Figs 68e,
123h) sympatnic with R. kewpsevensis and ap-
pears to be correlated with life on limestone.

COMPARISONS

Rhophodon dilfers from the conchologically
similar Egilomen Iredale, 1937 in having aper-
tural barricrs and in details of microsculpture.
The microspiral cords in Egilomen arc more
prominent than those of Rhopliodon and are
crossed by fine thread-like radials contrasting
with the high microradial ribs of Rhophodon.
Anatomically the pallial configuratians of
Rhophodaon and Egilomen are distinct.  The
strongly bilobed condition of the Egilomen kid-
ney contrasts with the almost unilobed kidney of
Rhophodon. Although the penial complexes of
the two genera are grossly similar, the tubular
penis and stout muscular epiphallus of Egilomen
are important differences from Rhophodon.

KEY TO SPECIES OF RHOPHODON

1.Ribs on body whorl very widely spaced (Figs

Ribs on hody whorl more crowded ... 3

2 Aperture with three swollen parietal barriers
(FIg 870 s colmani

Aperture with a single lamellate parietal bar-
rier {Fig. 90a) e bairnsdalensis

3. Major radial ribs bold, moderately spaced ... 4
Major radial ribs finer, very crowded .. ,,....5
4.Shell verv small (inean diameter 1.52 mmY;
second parietal barrier much shorter than firsg

AN TRIT v vereeranre e LmEnuLssimues

Shell larger (mean dismeter 2.47 mm). fam-
mulated: second parietal barrier elongale
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FIG. 72. Rhophodon peregrinus Hedley, 1924, On border track c. 6km from O’ Reillys. Laminglon N.P.. SEQ.
QMMO16595. a, genitalia; b, penis interior; ¢, ovolestis: d, hermaphroditic duct; e. talon and carrefour region;
f. pallial cavity. Scale lines as marked.

FIG. 71. Rhophodon peregrinus Hedlev, 1924, a—c, Tweed River. NSW. AMCI153719. neotype; d, c. 6km
from O'Reilly’s on border track. Lamington N.P., SEQ. QMMO16595; e-h, Tweed River, NSW, AMC-
95838. paratype. a-—c, entire shell: d. marginal teeth; e. apical sculpture: f. post nuclear sculpture: g, parietal
barrier: h. palatal barriers. Scale lines as marked.
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with an anterior taper; Bobby Range. SEQ
cirrene s sneesiesne s ClIZA bET A E

S.Muyjor radial ribs extremely crowded (mean
ribs/mm 33.34): shell larger (mean diameter
2.66MM) i e e REIRPSEYERSTS

Major radial ribs less crowded (mean
ribs/mm < 30.00); shell smaller (mean
diameter <240 MM )i 2
6.Parietal barriers cansisting of four lumellae and
two traces (Fig. 71g); three palatal barriers
(Fig. 7Th) o . PEFCETINRS

Parietal barriers consisting ol 1hree lamellae,
and rarely, two traces (Fig. 74h); five palatal
lamellae (Fig. 748 ). v e e consobrinus

Rhophodon peregrinus Hedley, 1924
(Figs 71-73; Tables 15, 106)

Rhopliodon peregrinus Hedley, 1924, p. 220, pl. 32.
figs 38-40: Iredale. 1937a, p. 329; lredale, 1941a,
p. 268, fig. 6: lredale, 1941b, p. 2.

COMPARISONS

R. peregrinus is conchologically similar to R.
consobrinus but is distinguished by the more
crowded ribs and slightly depressed spire and
greater number of parietal barriers. The two
species are sympalric and have quite different
penial morphology. These pemial surface dif-
ferences are effective species recognition fea-
tores.

R. kempsevensis is larger with relatively
greater number of whorls and almoslt twice as
many ribs on the body whorl (Fig. 77a). Other
Rhophodon species have markedly fewer ribs on
the body whotl than R. peregrinus (Table 15).

PREVIOUS STUDIES

Although Hedley (1924) referred to a type
specimen collected by W. Petterd in the Cox
collection, the only "type" materal of R.
peregrinus located in the Australian Museum
was a lot of 38 specimens (AMC95838) from the
tvpe locality, labelled paralectatypes although
this designation has no basis in lilerature. Also
in the Australian Museum type collection was a
vial labelled "Rhophodon peregrinus ... Type
losl ...".

TYPE MATERIAL
NeOTYPE  AMCIS3T19 (ex AMCYSE3SY Tweed

MEMOIRS OF THE QUEENSLAND MUSEUM
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FI1G. 73. Distribution of Rhaphodon peregrinus Hed-
ley, 1924,

River, NSW. Collected W. Pellerd, ex Cox Coll.
Heightofshell .86 mm, diameter 1.99mm. H/D ratio
0.4, 9/U ratio 3.43, whorls 4 7/8-,

OTHER MATERIAL

AMCYS838. 37 specimens, same collection data as
neolype: Burleigh Heads N.P.. SEQ, vine thicker, litter
(1. QMMOI14116, 6 Jan 1984, J. Stanisic; 25, QM-
MO61A3, Qct 1976, M.J. Bishop): ¢ 6 km from
O Reilly’s, an border track, Lamington N.P., SEQ.
NVF, oa rocks (7, OMMO16595, 31 Mar 1984, J.
Stanisic); Tooloom Scrub, Beaury SF., NE NSW
(28°29°S, 152°24°E) NVF (2.QOMMO10938, 15 Mar
1981, AM/OM - ABRS); Burleigh Heads (5, AM-
55506, ex J. Bruzier); Byron Bay scrub, NSW (2,
AMC6H3847. Lower, ex Cox): Beaury S.F,, c. 15 km
W of Urhenville, NSW 8§10 m (2F SN S, ]52 22°E)
27, in liver and in Aspleaim on tree, ANMC152160,
AMCI152161, 18 May 1976, P.H. Colmuan, 1. Loch);
Koreelah S.F.. c. 12.2 km fram Acacia Ck - Killarney
Rd, NSW SEVT/MVF (28°21°S. [52°24°E) (4. QM-
MO10956, AMCI28559, 15 Mar 1931, AM/QM -
ABRS); Richmond Ry, Lismore, NSW, inscrubunder
decaved leaves and dead timber (3, AMC63872, ex
Bruzier),

D1AGNOSIS

Shell minute, diameter 1.79-2.22 mm (mean
1.93 mm) with 4 3/8 1o 5 1/4+ (mean 4 5/8+)
tightly coiled whorls. the last descending more
rapidly. Apex and early spire depressed to
strongly depressed. Height of shell 0.74-0.95
mm {mcan 0.83 mm). H/D ratio 0.41-0.47
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(mean 0.43). Protoconch exsert. 1 1/2 1o 1 3/4
whorls. meandiameter410.9 umat 1 1/2 whorls.
Apical sculpture (Fig. 71e) of curved, broad
radial ribs and weak spiral wrinkles, ribs becom-
ing more crowded toward the nuclear/post
nuclear junction. Postnuclear sculpture (Fig.
71) of numerous, very crowded, high, slightly
protractively sinuated radial ribs. 112-189
(mean 156.9) ribs on the body whorl. Ribs/mm
18.85-30.44 (mean 25.93). Apices of ribs with
spiral sculpture. Microsculpture (Fig. 71f) of
fine radiul riblets and conspicuous low spiral
cords which are raised at their junction with the
radial riblets producing a beaded effect. Um-
bilicus (Fig. 71b) wide, cup-shaped, diameter
0.74-0.90 mm (mean 0.82mm). D/U ratio 2.22—
2.54 (mean 2.36). Sutures impressed; whorls
shouldered above and rounded below a weakly
rounded periphery.  Aperture ovately lunate.
Numerous barriers present.  Parietal barriers
(Fig. 71g) consisting of four crescent-shaped
lamellac and two thread-like traces. First barrier
large, deflected upwards; sccond, third and
fourth without marked anterior taper, directed
downwards. Superior and inferior traces may be
present. Palatal barriers consisting of three cres-
cent shaped lamellac (Fig. 71h) and a superior
trace (Fig. 71g) high up on the palatal margin.
Columellar barrier small, thread-like. Lip
simple. columella not expanded or reflected.
Parictal callus developed. Colour white to
straw-yellow with brown radial streaks and suf-
fusions. Based on 16 measured adults.

Genitalia with vas deferens/epiphallus junc-
tion (Fig. 72a) complex, valvular. Epiphallus
(Fig. 72a) a muscular tube continuing to the
penis head where its coils before entering the
penis apically. Penis (Fig. 72a) an almost
cvlindrical, muscularised tube with a thin sheath
and head slightly expanded, tapering as it nears
the atrium, internally with a simple epiphallic
entrance (Fig. 71b) surrounded by a muscular
collar. Interior of the penis with large, apical,
longitudinal pilaster, a basal doughnut-shaped
pilaster, and general wall sculpture of spongy
pustulations.

Radula (Fig. 71d) typical,

Based on 5 dissected adults (QMMO16595).

RANGE AND HABITAT

Cool subtropical notophyll vine forests of the
McPherson Ranges, SEQ, westward to the Great
Dividing Range on the NSW/QLD border: coas-
1al rainforests at Byron Bay, NSW and Burlcigh
Heads, SEQ. An early record at Lismore, NSW,

needs to be confirmed. R. peregrinus has been
collected in litter. among moss on rocks, among
accumulated debris, and unusually, in an
epiphytic fern growing on a tree.

REMARKS

Lack of material makes a study of interpopula-
tional variation impossible at this stage. How-
ever. a single specimen (Table 16) from the
Koreelah State Forest, NSW, in the western part
of its range. differs in rib spacing from speci-
mens further cast.

Rhophodon consobrinus Hedley, 1924
(Figs 74-76; Tables 15, 16)

Rhophodon consobrinus Hedley, 1924, p. 220, pl. 31,
figs 32-34: Iredale, 19372, p. 329; Iredale, 1941b,
p. 2.

COMPARISONS

R. consobrinus can be distinguished from R.
peregrinus by its modified penis which has the
apical bulb reflexed and expanded to include
longitudinal pilasters (Fig. 75¢). Conchological
differences are minor except for the disposition
of apertural barricrs. R. consobrinus (Fig. 74h)
has fewer parietal barricrs than R. peregrinus
(Fig 71g). R. kempsevensis (Fig. 77a), has al-
most twice as many ribs on the body whorl, is
larger and has a higher whorl count than R.
peregrinus. Other species can be differentiated
by their smaller rib counts (Table 15).

TYPE MATERIAL

LECTOTYPE: AMCI19922, Richmond River, NSW,
Presented W.F. Petterd. Height 0.95 mm., diameter
2.18 mm., H/D ratio 9.43, D/U ratio 2.39, whorls 4
5/8.

OTHER MATERIAL

Burleigh Heads N.P.. SEQ, vine thicket (7.
QMMO16581, 29 Sept 1986, J. Stanisic, J. Chaseling;
2, OMMO6160, Nov 1976, M.1. Bishop; under logs,
7.OQMMO16922, 2} Jan 1987, J. Stanisic, D. Potter):
Upper Pine Creek. Canungra, SEQ. NVF/Araucaria
{on rocks, 20. QMMO16548, 1 Oct 1986, J. Stanisic,
D. Potter; on moss covered rock, 7, QMMOQ 16906, 21
Jan 1987, J. Stanisic, D, Potter: under logs, 7, QM-
MO16586, 29 Sept 1986, J. Chaseling. J. Stanisic);
Binna Burra, Lamington N.P., SEQ. (28°12°S,
153°11°E) NVF/Palms (1. QMMO10446, 18 Mar
1981, AM/QM - ABRS): Red Scrub Flora Reserve,
Whian Whian S.F.,NSW,210m (28°33°S, 153°19'E)
(1. AMCI52157, 15 May 1976. P.H. Colman, 1.
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FIG. 75. Rhophodon consobrinus Hedley, 1924, a-e, g, h, Upper Pine Ck, Canungra. SEQ. QMMO 16548,
QMMO 16386, QMMO16906. f, Burleigh Heads N.P.. SEQ. QMMOI6581. a. genitalia; b, vas deferens -
epiphallus junction; c. details of penis - epiphallus junction: d. ovotestis; ¢, penis interior; f. spermatophore;
g. talon. hermaphraditic duct and carrefour region: h. pallial cavity. Scale lines as marked.

FIG. 74. Rhophodon consobrinus Hedley, 1924, a—c. Richmond River, NSW. AMC19922_ lectotype: d—¢,
h—i. Upper Pine Creek, Canungra, SEQ. QMMO16906, QMMO16548, f-g. Natural Bridge N.P., SEQ.
QMMO 10455, a-c, entire shell: d, central and lateral teeth; e. marginul weeth; [, apical sculpture; g, post
nuclear sculpture; h, parietal barriers; 1, palatal barriers. Scale lines as marked.
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FIG. 77. Rhophodon kempseyensis sp. nov. a—, Natural Arch. Carrai S.F., NSW. QMMOQO17016, holotype;
d—f, same data holotype. QMMO17015, AMC153720, paratypes. a—c, entire shell: d, apical sculpture; e, post
nuclear sculpture; f. base. Scale lines as marked.
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FIG. 78. Rhophodon kempseyensis sp. nov. Natural Arch. Carrai S.F., NSW. QMMO17015, paratype. a.
palatal barriers: b, parietal barriers; c. microdenticulation on surface of third palatal barrier: d. radula; e. central
and lateral teeth; f, marginal teeth. Scale lines as marked.
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FIG. 79. Rhophodon kempseyensis sp. nov. Natural Arch, Carrai S.F,, NSW. QMMO17015, paratype. a,
genitalias b, penis interior; ¢, hermaphroditic duct; d, ovotestis: e, talon and carrefour; f, spermatophore; g,
pallial cavity. Scule lines as marked.
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FIG. 82. Rhophodon elizabethae sp. nov. Summit, Mt Booroon Booroon, SW of Miriam Vale. SEQ.
OMMO16590. paratype. a, genitalia: b. penis interior: ¢, hermaphroditic duct: d, ovotestis; e, pallial cavity.
Scale lines as marked.

FI1G.81. Rhophodon elizabethae sp. nov. a—c, Granite Creek. foothills of Bobby Range. SEQ. QMMO17315,
holotype: d-h, Summit, Mt Booroon, Booroon. SW of Miriam Vale, SEQ. QMMO16390, OMMO16858,
paratvpes. a—c, entire shell; d, microdenticulations on parietal barrier: e, apical sculpture; f, post nuclear
sculpture; g, radula; h, palatal barriers. Scale lines as marked.
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Genitalia with cpiphallus (Fig. 82a) reflexed
before cntering the penis apically through a
simple pore (Fig. 82b) surrounded by 1 fleshy
pilaster. Penis (Fig. 82b) simple with apicsl bulb
containing epiphallic entrance and lower cham-
ber containing a single large. spongy. lon-
gitudinal pilaster, several shorter pilasters, and
low pustules. No penial sheath. Penial retractor
muscle a short tuft inserting apically on penial
bulb adjacent to epiphallus.

Radula (Fig, Blg) typical.

Based on 2 dissected adults (QMMQO16590).

RANGE AND HABITAT
Under logs. on rocks and amongst litter in
moist notophyli vine forest of the Bobby Range,

REMARKS

R. elizabethae has a very restricted range com-
pared to other charopids. lis closest relative
appears 1o be R. minutissimus.

Rhophodon minutissimus sp. nov.
(Figs 84=86: Tables 15.17)

ETYMOLOGY
Latin minuetus, little: for the small size.

TypPr MATERIAL

HoLOTYPE: OMMO17316, c. 1 km S of Raynbird
Creek Rd. on Lacey’s Creek Rd, Lacev’s Creek, SEQ
27°14°S, 152°43°E,  Collected AM;QM-ABRS, 30
Sepl 1982. Height of shell 0.70 mm. diameler 1.29
mm, H/D ratio (.54, D/U ratio 2.10, whorls 4 5/8.
PARATYPES: OMMOI 2094, AMCI36479. 29
specimens, same locality data as holotvpe: Bunva Mis
WP, SEQ. NVF (I8 QMMOAURY, 3 Mar 1976, M.J.
Bishop): Dandabah, Bunya Mis N.P., SEQ, behind
picnic area, (26°30°S, 151°37°E) (5. OMMOI 2280,
AMCI136604, 31 Aug 1982, AM/OM-ABRS):
sidercack off Mt Archer Rd, Mg Mee S.F., SEQ
(27°04°S, I52°41°E) NVF/Araucaria (3. QMMO-
15078, 6 Sept 1983). 1. Stanisic, D. Pouer): Wratten's
Camp, Wratlen’s S.F., SEQ (26°17°S, 152°20°E)
NVF litler (3, QMMO 11554, 17 Jul 1980, 1. Stanisic,
A. Green): Litlle Yabba Creek, tmbil S.F., SEQ
(26°28°S. 152°38°E), NVF (1, QMMOI12023, 8 Sept
1982, AM/QM-ABRS). Fred’s Rd, Mt Mee, SEQ
(27°05°S. 15243 E) rainforest, teat litter (1, QMMO-
17318, 14 Apr 1980, J. Stanisic, N. Hall. A. Green):
Big Falls Circuit. Bunva Mis NP, SEQ, SNVF. under
logs (I, QMMO16852, 5 Nev 1983, . Swnisic, D.

Patter); Dandabah. Bunya Mis, N.P., SEQ (26°50°S.
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FIG. 83. Disiribution of Rhophodon elizabethae sp.
nov. in the Bobby Runge area. SEQ.

131°35°E). NVF/Araucaria (16 QMMO6069, 5 Mar
1976, M.J. Bishop).

DIAGNOSIS

Shell minute, diameter 1.29-1.66 mm (mean
1.52 mm) with 4 3/8 10 4 5/§ (mean 4 1/2+)
tightly coiled whorls. Last whosl descending
more rapidly. Early spire and apex (Fig. 843) flat
to very slightly elevated, SP/BWW ratio 0.07-
0.12 mm (mean 0.09 mm). height 0.64-0.76 mm
(mean 0.70 mm), HD ratio 0.40-0.54 mm (mean
(.46 mm). Protoconch of 1 5/8 to 1 3/4 whorls,
cxserl, mean diameler 3919 pmoat 1 1/2 whorls.
Apical sculpture (Fig. 84¢c) of curved radial ribs
and spiral wrinkles. Post nuclear sculpture (Fig.
84f) of numerous. prominent, protractively
sinuated radial ribs, 56-98 (mean 76.6 mm) ribs
on the body whorl.  Ribs:mm 10.98-21.26 mm
(mean 16.23 mm). Microsculpture (Fig. 84f) of
finc radial riblets, 8—12 between cach pair of
major ribs, and very low, barcly visible, spiral
cords which are raised at their junction with the
micraradials to produce a beaded effect, Um-
bilicus (Fig. 84b) wide. cup-shaped. diameter
0.60-0.72 mm (mean (.65 mm). D/U ratio 2.09-
2.59 mm (mean 2.35 mm). Suturcs impressed,
whorls rounded below and shouldered above a
slightly, laterally compressed periphery (Fig.
84c). Aperture ovately lunate. Barriers present,
consisting of three palatal and three parietal
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FIG. 85. Rhioplhodon minutissimus sp.nov. Big Falls Circuit, Bunya Mts N.P,, SEQ. QMMO16852, paratype.
a, genitalia: b, penis interior: ¢, ovotestis; d, hermaphroditic duct; e, pallial cavity. Scale lines as marked.

FIG. 84. Rhophodon minutissimus sp. nov. a—h, c. Tkm S of Raynbird Creek Rd, on Lacey's Creek Rd, Lacey’s
Ck. SEQ. OMMO12094, paratype. a—c, entire shell; d, microdenticulations on surface of upper parietal: e,
apical sculpture; f, post nuclear sculpture; g, parietal barriers; h, palatal barriers. Scale lines as marked.



136
@ 77
HMHMaryborough
26°S \ %%7
NI
Klngaroy\

Z
o+
—_— -

28°s A

Warwick \\Y\
[Nalt. > 500m
’3005
w2 AOWTRNNNY B
151°E 152°E 153°E 184°F

FIG. 86. Distribution ol Rlrophodon minutissimus sp.
nov.

lameltae (Fig. 84g).  First and third parietal
lamellae large with anterior ¢dge protruding
from uperture. expanding posierierty; sccond
deeply recessed, shorl, crescent-shaped.  All
dirccted downwards. Palatal lamellac (Fig. 84h)
deeply recessed, short, crescentic  Lip simple
without columella cxpansion or reflection.
Parietal callus developed. Colour golden-
brown. Based on 12 measured adults.

Genitalia with epiphaltus (Fig. 83u) thick.
coiled, muscular; longer than the pcni\ internal-
1y with longitudinal pilasters, entering the penis
apically through two fleshy thlckcmngs (Fig.
83b). Penial retractor muscle inseried at the
penis/epiphallus junction. Penis 2 broad mus-
cular tubc with sheath; internally with lon-
gitudinal fleshy pilasters (Fig. 85h).

Radula rypical.

Based on 2 dissected adults (QMNMQO16852).

RANGFE AND HABITAT
Notophyll vine forests of the D Aguilar
Range, Bunya Mountains, and the Coast Range

FIG. 87. Rhophadon colmani sp. nov. Kenilworth 8

MEMOIRS GF THE QUEENSLAND MUSEUM

near Gympie. SEQ. R, minuiissimus has been
collected in litter and from under logs.

REMARKS

Ability to exist in dricr open lorest is probably
a LOI‘III‘IbU[IﬂQ factor to the comparatively wide
distribution of this specics. R. bairnsdalensis
displays similar adaptability and breadth of dis-
tribution.

Rhephodon calmani sp. nov.
{Figs §7-88; Tables 15, 17)

ETYMOLOGY
For Mr Phillip Colman, Australian Museum,

COMPARISONS

Small size. almost Mat spire, widely spaced
ribs, vpen umbilicus and apertural barriers, ef-
fectively separate R, colmani from any sym-
patric charopid. Egilomen cochlidium from the
McPherson Ranges is grossly similar in shell
farm, but lacks apertural barriers, and has a
Jarger shell with igher whorl count, higher rib
count and more elevated spire.

Conchologically R. colmani is most similar to
R. bairnsdalensis {rom southern NSW and Vie-
toria. However the laler species is larger, with
maore ribs. wider umbilicus, greater number of
whorls and quite different pattern of apertural
barriers. The three parietal, six palatal and single
columellar barrier of K. colmani (Fig. 87f-h)
contrast with the single parietal and two palatals
of R. bairnsdalensis (Fig. 90a-c).

TYPE MATERIAL

HoLoTyre: QMMO17314, Kenilworth State Forest,
SEQ (26°353°S, 132°30°C) mixed notophyll vine
forest.  Collecied by M.J. Bishop, (8 May 1976.
Height of shell 0.64 mm.. diameter 156 mm, H/D ratio
0.41. D/U ratio 2,38, whorls 4 5/8,

ParATYPES: QMMOG2SS, 14 specimens. same col-
lection dats as holotype,

DIAGROSIS

Shell minute, diameter 1.34-1.56 mm (mean
lL4smm)with4 1,4 ta4 5/8 (meand 1/4-) tightly
coiled whorls. the last descending more rapidly.
Early spire and apex (Fig, $7a) flat to very slight-
ly clevated, SF,BWW ratio 0.09-0.14 mm
(mean (.11 mm). height 0.33-0.66 mm (mcan

F..SEQ. OMMOG2SR, paralypes. a-c, entire shell: d,

apical sculpure; e, post nuclear sculplure: [, paricial barriers, g, palatal barriers: h. columellar barrier, Scale

lines as marked.
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FIG. 88. Distribution of Rhophodon colmani sp. nov.

0.61 mm). H/D ratio 0.38-0.46 mm (mean 0.42
mm). Protoconchof 1 1/2to 1 5/8 whorls, exsert,
meandiameter357.4 wmat 1 1/2 whorls. Apical
sculpture (Fig. 87d) of curved radial ribs, becom-
ing more numerous at the nuclear-postnuclear
junction, and fine almost obsolete spiral threads
and wrinkles. Postnuclear sculpture (Fig. 87¢)
of bold, widely spaced, protractively sinuated
radial ribs, 23-29 (mean 26.4) ribs on the body
whorl. Ribs/mm 5.48-6.51 (mecan 5.81).
Microsculpture (Fig. 87e) of fine radial riblets,
17-25 between each air of major ribs, and low
spiral cords. Umbilicus (Fig. 87b) wide, cup-
shaped, diameter 0.51-0.66 mm (mean 0.58
mm). D/U ratio 2.38-2.60 mm (mean 2.50 mm).
Sutures impressed. Whorls rounded below and
strongly shouldered above a compressed
periphery (Fig. 87¢). Aperture ovately lunate.
Barricrs numerous consisting of three large
parietal barriers (Fig. 87f) protruding from the
aperture, a large columellar barrier (Fig. 87h)
situated inside the aperture margin, and six pala-
tal barriers (Fig. 87g) set back about 1/8 whorl.
First palatal barrier small, crescent-shaped,
tapering rapidly anteriorly; second similar in
shape, but with longer taper anteriorly; third and
fourth about twice the size of the second with
long anterior tapers; fifth almost equal in size to
the second, rapidly tapering anteriorly; sixth

MEMOIRS OF THE QUEENSLAND MUSEUM

elongate, thread-like, about twice the length of
the others. Columellar barrier (Fig. 87h) a large
crescent-shaped lamella situated well inside the
aperture. First parietal barrier long expanded
posteriorly and directed upward; second and
third, thin anteriorly, expanding posteriorly,
swollen. Lip simple, without columella expan-
sion or deflection. Parictal callus well
developed. Colour light straw-ycllow. Based
on 5 measured adults.

Anatomy unknown.

RANGE AND HABITAT

Notophyll vine forest of Kenilworth State
Forest, SEQ. No data are available on micro-
habitat.

REMARKS

Lack of soft parts and poor distributional data
restrict discussion. R. colmani is most likely
sympatric with R. sninutissimus and it is tempting
to speculate that the sharply altered shell pat-
terns, in particular the increased number of pala-
tal barriers, represent character displacement
under conditions of sympatry.

Rhophodon bairnsdalensis (Gabriel, 1930)
comb. nov. (Figs 89-92; Tables 15, 17)

Charopa bairnsdualensis Gabriel, 1930, p. 78, pl. 2,
figs 11-12.

Endodonta bairnsdalensis {(Gabriel); Kershaw,
19564, p. 137

Egilodonia bairnsdalensis (Gabriel): Iredale, 1937a,
p. 329.

PREVIOUS STUDIES

Iredale (1937) included this specics in a new
genus Egilodonta based on the presence of aper-
tural barricrs. He did not give reasons for
separating the species from the northcrn
Rhophodon nor {rom the geographically more
proximate Dentherona lredale, 1933 and Bis-
choffena Iredale, 1937. While R. bairnsdalensis
has fewer apertural lamellae than other species
of Rhophodon, shell sculpture is comparable, as
is the structure of the pallial cavity and terminal
male genitalia. A review of Dentherona and
Bischoffenais beyond the scope of this study, but
coiling patterns and microsculptural details of
thesc genera suggest that they arc not related.

COMPARISONS
R. bairnsdalensis can be scparated from its
congeners by its average size. widely spaced
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FIG. 89. Rhophodon bairnsdalensis (Gabriel, 1930). a—e, Marble Arch. S of Braidwood, NSW. AMC126761:
f, near Lakes Entrance, VIC. NMVF53160. a—c, entire shell: d, apical sculpture; e, post nuclear sculpture; f,
central and lateral teeth. Scale lines as marked.
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FIG. 90. Rhophodon barinsdalensis (Gabriel, 1930). a—d. Marble Arch, S of Braidwood, NSW. AMC126761;
e—f, Bairnsdale, VIC. NMVF 704, hololype. a, parietal barrier; b. basal barrier; ¢, palatal barrier; d, surface
of parietal barrier.
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FIG. 91. Rhophodon bairnsdalensis (Gabriel, 1930). .In leaf litter of damp forest gully, near Lakes Entrance,
VIC. NMVF353160. a. genitalia; b. penis interior; ¢, d, ovotestis; e, talon and carrefour region; . pallial cavity.
Scale lines as marked.
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FIG. 92, Distribution of Rhophodon bairnsdalensi:
(Gabriel, 1930) in south-east New South Wales and
Vicloria. (Ca = Canberra; Co = Cooma; Ba =
Bairnsdale).

radial ribs, wide umbilicus and only three aper-
tural barriers (one parictal, two palatal) (Fig.
90a-c). R. colmani is smaller, with fewer widely
spaced ribs, has a smaller umbilicus and nine
apertural barriers. Other Rhophodon species
have a much higher number of ribs on the body
whorl and are more easily distinguished from R.
bairnsdalensis (Table 15). ’'Charopa’ jem-
mysensis Gabriel, 1947, 'Charopa’ colliveri
Gabricl, 1947 and 'Charopa’ snowyensis
Gabriel and McPherson, 1947 are all sympatric
with R. bairnsdalensis and have bold radial
sculpture on the postnuclear whorls. However
these species lack apertural barriers.

TYPE MATERIAL

HoroTyPE: NMVF704, Bairnsdale, Victoria. Col-
lected by T. Worcester. Height of shell 0.86 mm,
diameter 1.89 mm, H/D ratio 0.46, D/U ratio 2.36,
whorls 4 7/8.

PARATYPES: NMVF30749, 2 specimens, same dala as
holotype.

OTHER MATERIAL

Jemmy's Point, Lakes Entrance, VIC, (5, NMVF-
25277, C.J. Gabriel; 6, NMVF23326; 7, SAMD5683,
Jan 1936, C.J. Gabriel; 7, SAMDS5683 C.J. Gabriel),
Wombargo Creek, VIC, rock bank above 3000 ft (1,
NMVF1678); Toorloo Scenic Reserve, Toorloo Arm,

MEMOIRS OF THE QUEENSLAND MUSEUM

9m E of Lakes Entrance, VIC, damp forest gully, leaf
litter (40. NMVF53367, 6 Dec 1970. D.C. Long); near
Mitchell River. 2m from Bairnsdale. VIC (5, NMVF-
53365. C. Oke); Jemmy's Point, Kalimna, VIC, leaf
litter at foot of cliff (6. NMVF33366, 7 Dec 1970, D.C.
Long): in leaf litter of damp forest gully, near Lakes
Entrance. VIC (7. NMVF33160): Toorloo Arm, Prin-
ces Hwy, 6 mls N of Lakes Entrance, VIC (7,
AMCI153706, 6 Nov 1963, L. Price); Bridle Creek, c.
0.5km N of Ballantyne’s Gap. Buchan-Jindabyne Rd,
VICunder leaves and logs of damp gully in gum forest
310 AMC153704, AMC154810, 13 Jan 1980, W.F.
Ponder, P.H. Colman): Lakes Entrance, VIC (1,
AMCI103564, Jan 1933, C.J. Gabriel); Marble Arch,
S of Braidwood, NSW (35°44°S, 140°41°E), in litter
in deep gully on limestone (180, AMC126761, 17 Jan
1981. W.F. and W.F. Ponder); Yarrangobilly Caves,
NSW, beside trail to river cave. in litter (144,
AMC142959, 31 Oct 1980, W.F. Ponder, J. Hall); 4
mls E of Lake Tryon turnoff on main road, near Lakes
Entrance, VIC. in dense bush under leaves and logs on
ground (64, AMC154770, 10 Jan 1970, W.F. Ponder,
P.H. Colman): Leather Barrel Creek, near Murray
River, Alpine Way, Kosciusko N,P., NSW, in open
forest with some scrub, in leaf litter (19, AMC154808,
1970, W.F. Ponder, P.H. Colman); Deep Creek,
Kiewa Hwy, c. Sml N of Tawonga. VIC, in open bush
on roadside, leaf litter (20. AMC154757, 18 Jan 1970,
W.F. Ponder, P.H. Colman); Mt Drummer, VIC (21,
AMC154728, 27 Sept 1959, D.F. McMichael).

DIAGNOSIS

Shell minute, diameter 1.85-2.42 mm (mean
2.06 mm), with 4 5/8 to 5 3/8+ (mean 5) tightly
coiled whorls. Apex and early spire (Fig. 89a)
depressed, flat or only slightly elevated,
SP/BWW ratio 0.00-0.23 (mean 0.10), height
0.76~1.05 mm (mean 0.89 mm). HD ratio 0.39-
0.48 mm (mean (.43 mm). Protoconchof 1 1/2
to 15/8 whorls, exsert, mean diameter 385.8 um
at 1 1/2 whorls. Apical sculpture (Fig. 89d) of
curved radial ribs, more crowded at the nuclear-
postnuclear junction, and fine spiral threads.
Post nuclear sculpture (Fig. 89¢) of bold, widely
spaced, slightly protractively sinuated radial
ribs, 23-57 (mean 36.2) ribs on the body whorl.
Ribs/mm 3.96-8.33 (mean 5.56). Microsculp-
ture (Fig. 89¢) of fine radial riblets, 10-22 be-
tween each pair of major ribs, and fine
microspiral cords which are continuous on the
apices of the radial ribs, and raised at their junc-
tion with the microradials to produce a beaded
effect. Umbilicus (Fig. 89b) widc, cup-shaped,
diameter 0.74—1.13 mm (mean 0.88 mm), D/U
ratio 2.02-2.66 (mean 2.37). Sutures impressed.
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Whorls rounded below and shouldered above a
compressed periphery (Fig. 89¢). Aperture
ovately lunate. Three apertural barriers present.
Parietal barrier (Fig. 90a), low, elongate, thread-
like anteriorly, protruding beyond the lip margin,
expanded and deflected downwards posteriorly.
Parietal trace sometimes present. Palatal bar-
riers two. First (Fig. 90b), short, low, crescent-
shaped situated at the baso-columellar margin;
second (Fig. 90c) elongate, slender, located
halfway up margin of outer lip. Lip simple with
no columellar thickening or deflection. Parietal
callus present, Colour golden yellow-horn to
white with light-brown radial suffusions. Based
on 32 measured adults.

Genitalia with epiphallus/vas deferens junction
valvular. Epiphallus (Fig. 91a) reflexing and loop-
ing the penial retractor muscle before entering the
penis apically through a simple pore (Fig. 91b)
flanked by two fleshy thickenings, internally with
longitudinal pilasters. Penial retractor muscle in-
serting at the epiphallus/penis juntion. Penis (Fig.
91b) with apical bulb. Main penial chamber intc-
rior with a fleshy longitudinal pilaster and several
low longitudinal thickenings (Fig. 91b).

Radula (Fig. 891) typical.

Bascd on three dissected adults (NMV-
F53160).

RANGE AND HABITAT

From Bairnsdale. Victoriz, north through the
Snowy Mountains area to the Yarrangobillv
Caves and Braidwood, southern NSW. The
specics lives in open scrub, moist forest and on
limestone outcrops. Microhabitat appears to be
in litter and under logs.

REMARKS

R. bairnsdalensis is a southern outlier
scparated from its nearest relative, R. kemp-
sevensis, by almost 500 km.

Discocharopa Iredale 1913

Discocharopa Tredale, 1913, pp. 279-280; lredale,
1937a, p. 325; Kershaw, 1956a. p. 140; Burch,
1976, p. 132: Solem, 1983, p. 74; Solem, 1984, p.
164.

TYPE SPECIES
Charopa, (Discocharopa) exquisita Iredale,
1913; by original designation.

REMARKS
For diagnosis sce Solem (1983, p. 74). Solem

(1983, p. 76) gives a full synonymy of a range of
geographic variations.

Discocharopa aperta (Mdllendorlf, 1888)
(Figs 93-94; Tables 15, 18)

Patula aperta Mollendorff, 1888, p. 89

Endodonta concinna Hedley, 1901, p. 279, pl. 48, figs
1-3.

Discocharopa concinna (Hedley); Iredale, 1937a, p.
325,

Discocharopa aperta (MOllendorfl): Solem, 1983, pp.
76-81, figs 35-37; Solem. 1984, pp. 164-165, figs
9-10, 22-27.

PREVIOUS STUDIES

Solem (1983) synonymised D. concinna with
D. aperta, D. planorbulina (Tate, 1896) from
Central Australia, and further species from In-
donesia, New Hebrides, Fiji, Kermadecs, Samoa
and the Society Islands. In spite of differences in
apertural barriers, intensity of spiral sculpture,
size, umbilical width and rib count. Solem
(1983) could not effectively separate the distant
populations and opted for a single wide ranging
species. Solem (1984) reviewed the Australian
distribution of this species and provided records
from west, north-west and central Australia with
brief mention of likely distribution limits in cast-
ern Australia. In the absence of soft parts for
study, Solem’s classification is maintained, al-
though it is probable that the SEQ populations
may be a separate species derived from local
charopid ancestors.

COMPARISONS

D. aperta is distinguished by its minute, white
shell which has normally coiled whorls, almost
flat spire, crowded, protractively sinuated radial
ribs, and wide sauccr-shaped umbilicus (Fig.
93). D. aperta bears a general similarity to
Rhophodon in apical sculpture, and in particular
with R. kempseyensis in microsculpture on
postnuclear whorls. However, Rhophodon has
more shouldered, tightly coiled whorls, a cup-
shaped umbilicus and few to many apertural
barriers. Solem (1983), using material from the
Kermadec Islands, showed the species to have
terminal male genitalia without an externally
differentiated epiphallus. While Cralopa
Iredale, 1941 approaches this condition, the lack
of an epiphallus is more prevalent among New
Zealand charopids.
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FIG.93. Discocharopa aperta (Mollendorff, 1888). a~b, Bundaberg, Qld. AMC8970, lectotype, c-f,c. 1.8km
E of Builyan Rwy Station, on Builyan-Gladstone Rd, SEQ. OMMO17308. a—c. entire shell; d, apical
sculpture; e—f, post nuclear sculpture. Scale lines as marked.
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SYSTEMATICS OF AUSTRALIAN CHAROPIDALE

¢. 15 km from Rathdowney on Boonuh-Ruthdowney
Rd, SEQ. rocky outcrop. vine thicker (28°11'S.
I32°407E) (8, OMMO 086K, AMCI28445, Mar
19581, AM/QM-ABRRS); Binna Burra, Lamington
NP SEQ (2871278, 1533°HIE) NVF/Palms (1, QM-
MO 0444, 18 Mar 198], AM/QM-ABRS); Koreelah
Ck.. Beaury S.F.. c. 15 km W of Urbenville, NSW
(287 21°SO 152 200E) 330 m, Nuer (2, AMCI52851, 18
May 1976, PH. Cotmap. I Toch); ¢. 3 km from
Jqunctionwith Lever's Plateitu Rd, Tartar's Creek, SEQ
(28"28°S. 152°08'E). roadside pully (t, QMMO-
PUIAS. 17 Mar 1981, AM/QOM-ABRS).

DIAGNOSIS

Shell minuie, diameter 0.82-1.29 mm (mean
119 mm) with 3 1/8 to 3 3/4 (mean 3 [/2-)
toosely coiled whorls. last whorl descending in
front. Early spire and apex (Fig. 93c¢) harely
¢levated, SP/BWW ratio 0,06-0,22 (meun 0.11),
height of shell 0.39-0.64 mm (mean (149), H/D
ratio 0.35-0.55 (mean 0.44). Protoconch of 1
2810 1 5/8 whorls, mean diameter 693.9 m at
I 172 whorls.  Apical sculpture (Fig, 93c.0) of
widely spaced. slightly sinuous radial nbs and
even finer. wrregular spiral riblets. Postouclcar
sculpture of crowded. protractively sinuated
radial ribs, 67-124 (mean Y6.70) ribs on the body
whorl.  Ribs/mm 24,.23-40.74 {mean 31.75).
Microsculpture (Fig. 93e.t) ol tine radial riblets,
whose apices are crenulate. 4-10 between cach
pair of major ribs. Umbilicus (Fig. 93h) saucer-
shaped. diameter 0.34-0.57 mm (mean (144
mm). D/Uratio 2.16-3.31 (mean 2.41). Whorls
rounded abave and below the periphery, Aper-
Jure ovitely lunate. Lip simple. Parictal callus
developed. Colour fight straw-yellow to white.
Bused on 28 measured adults.

No soft parts available for dissection,

RANGE AND HABITAT

I custern Austrulia from just north of Rock-
humpton, south 1o near the Quecnsland/New
South Wales border. In the northern purt of its
tange i.e. between Biggenden and Olsen’s
Caves. the species lives in dry subtropical
microphyil vine forest. In the south i.c. between
Gympie and Nutural Bridge Natioonal Park. .
aperia inhahits warmer moist notophyll vine
forests. D, aperta lives umong the dirt particles
helow the leaf litrer,

RI M AKRKS

The decision to consider all the above
specimens as D. aperu 15 made reservedly.
There are conchological differences between the

notthern and southern populations which indi-
cate two species. However, without soft parts,
recognition of two species is 4 tenuous proposi-
tion (Solem, 1983). D. aperra is probably u
complex of specics which represent localised
CXperiments in miimaturisation,

Cralopa tredule, 1941

Cralopa [redale. 19415 p. 267: Kershaw, 1956b, p.&:
Burch. 1976, p. 132

TVPF SPECIES
Heli stroucensis Cox 1564 by original desig-
nation.

PREVIOUS STUDIES

fredale (194 1) introduced Cralopa for Helix
stroudensis Cox, 1864 which has a small shell
with weakly clevated spire, closed umbilicus,
and numerous cneved, bold radial ribs.
‘Cralopa’ imensa Tredale, 1941 was added on
the basis of small size and crowded radial
postnuclear sculpture.  Twn new specics dre
added here and 'C prrensa is removed 1o
Sinplovea Solem. 1983,

DiaciNoss

Shell small, dismewwer 1.66-3.83 mm, with 3
3410 d )2 tibtly, to looscly coiled whorls, the
last descending slowly.  Furly spire and apex
shghtly ¢levated. Apical sculpture of prominent
10 bold, weahly curved radinl 1ibs and low. nar-
row spital cords. Adult sculpture of few (carles-
s) o many (Stroudensis), widely spaced
(carlessi). 1o crowded (kapurarensts), bold,
strongly protractively sinuated radial ribs,
Microsculplure of fine radial riblets and
crowded. narrow spiral cords, eontinuous on the
major ribs. Umbilicus closed or only narrowly
open, Sutures deeply impressed. Whorls round
1o shightly shouldered shove the periphery and
rounded below. Aperture roundly lupate. Lip
sinuous, strongly retracted at the sutural margin
to form un wpertural sinus. Columella reflected
over the umbilicus.

Foolt shoit, bluatly rounded postenorly, colous
white, vmmatophores white, Muntle collar with
an orange glandular section ¢xtending onto the
pallial roof.  Kidnev weakly bilobed, wilh
pericardiul fobe longer, Urcter sigmurethrous,
complete. with primary armnueflexed near origin
Ternminal male genitalia with w relatively cox-
panded vas deferens. very large cvlindrical
penis, and weakly differentiated epiphallus, In-
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ternally. penis with apical epiphallic pore and
two large, spongy longitudinal pilasters. Penial
retractor muscle inserted on penis (stroudensis,
carlessi), or epiphallus near penis (kaputaren-
5is).  Vagina relatively short.  Radula with
tricuspid central and lateral tecth: central tooth
reduced, about 1/2 size of the laterals, cusps
lanceolate, mesocone long; lateral tecth with
large lanceolate mesocone.

DISTRIBUTION AND ECOLOGY

The east-west distribution of Cralopa con-
trasts with the more common north-south pattern
shown by other genera reviewed in this study.

Although the extensive rainforest distribution
of C. stroudensis appears to contrast with the
‘cornered” distributions of C. kaputarensis and
C. carlessi, closer analysis reveals that C.
stroudensis is also an cnvironmentally isolated
species in cool subtropical notophyll vine {orests
of the Great Dividing Range.

PATTERNS OF VARIATION

Conchological variation is conservative and
probably refleets relatively recent fragmentation
of populations. Itinvolves changesin size, spire
protrusion, whorl count, rib spacing and rib num-
ber. C. kaputarensis, the smallest member of the
genus, is ascaled down version of C. stroudensis
with less protruded spire (SP/BWW ratios = 0.54
and 0.99 respectively) and more crowded ribs on
the body whorl. C. carlessi is larger with greater
whorl count and more elevated spire. C.
stroudensis has the greatest number of ribs but
C. kaputarensis has most ribs/mm. C. carlessi
has the widest spaced ribs.

An interesting aspect of the Cralopa shell is
the development of an apertural sinus. This is
more commonly seen in New Zealand
Charopidae.

COMPARISONS

Cralopa is most similar o Elsothera having
shells with very similar sculpture, barely open to
closed umbilicus, and relatively depressed spire.
However, Elsothera is much larger with greater
mean whorl count and higher rib count (Tabhlc
19). Furthermore Elsothera has an almost
unilobed kidney, tapered at the apex and the
primary ureter as a straight tube (Figs 109f,
105¢). [n contrast the kidney of Cralopa is
weakly bilobed with the apex of the pericardial
lobe and initial part of the primary ureter weakly
reflexed (Figs 96e, 99e, 102). Cralopa has a
large, eylindrical penis with two large
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FIG. 95. Cralopa stroudensis (Cox, 1864). a—c, Stroud, NSW, AMC63500, holotype; d—f, Dandabah, Bunya
Mts, SEQ. QMMOQ12281. a—c, entire shell; d, apical sculpture: e, post nuclear sculpture; f, central and lateral
teeth. Scale lines as marked.
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F1G.96. Cralopa stroudensis (Cox, 1864). Dandabah, Bunya Mis N.P.. SEQ. OMMO[2281. a. genitalia; b.
penis interior; ¢, hermaphroditic duct, carrefour and 1alon: d, ovoltestis: e, pallial cavity. Scale lines as marked.
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FIG. 97. Distribution of Cralopa stroudensis (Cox,
1864).

nuclear junction, crossed by fine spiral cords.
Post nuclear sculpture (Fig. 95¢) of numerous,
large, strongly protractively sinuated radial ribs
69-109 (mean 91.4) ribs on the body whorl.
Ribs/mm 7.84-13.57 (mean 10.08). Micros-
culpture (Fig. 95¢) of fine radial riblets, 3-10
between each pair of major ribs, crossed by
numerous, regularly spaccd spiral cords. Um-
bilicus (Fig. 95b) very small to closed, diameter
0.29-0.43 mm (mean 0.36 mm), D/U ratio 7.86-

153

8.52 (mean 8.15). Sutures deep; whorls slightly
shouldered above and rounded below the
periphery (Fig. 95¢). Aperture roundly lunate.
Lip sinuous, strongly retracted at the sutural
margin and forming an apertural sinus. Columel-
la expanded and slightly channelled in older
spccimens, weakly reflected over the umbilicus.
Parietal callus developed. Colour variable,
white through straw-yellow to light-brown.
Based on 10 measured adults.

Epiphallus (Fig. 96a) not strongly differen-
tiated from the vas deferens, entering the penis
apically through a simple pore (Fig. 96b) sur-
rounded by fleshy thickenings. Penis (Fig. 96b),
internally with two large, unequal longitudinal
pilasters, and a series of low, longitudinally ar-
ranged pustulations. Penial retractor muscle in-
serting on the penis head adjacent to the
epiphallus. Free oviduct (Fig. 96a) very long,
twisted and muscularised, internally with a spon-
gy pad-like thickening. Vagina long with inter-
nal lamellar thickenings.

Radula (Fig. 95a) as for genus.

Based on two dissected specimens (QMMO-
12281).

RANGE AND HABITAT

Cool subtropical notophyll vine forests of the
Great Dividing Range between Barrington Tops,
NSW and Bunya Mts, SEQ: the McPherson Ran-
ges of the QLD/NSW border; and the limestone
ridge which extends intermittently from Yes-
sabah to Carrai, W of Kempsey, NSW. C.
stroudensis lives under logs and sometimes
occurs in large numbers per site.

REMARKS

There is significant conchological variation
between populations. However insufficient
material is available to investigate its extent.
The Ycssabah Cave shells (AMC121680) are
noticeably larger, possibly due to the abundant
supply of calcium for shell construction.

Cralopa kaputarensis sp. nov.
(Figs 98-100: Tables 19, 20)

ETYMOLOGY
For the type locality, Mt Kaputar.

COMPARISONS

Cralopa kaputarensis is separated from C.
stroudensis in discussion of that species above.
The barrel-shaped penis is a conspicuous char-
acter which identifies C. kaputarensis. C. car-
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FI1G. 98, Cralopa kaputarensis sp. nov. a—c, Summit, Mt Kaputar, NSW. QMMO16753, holotype; d-f,
Dawson Springs, Mt Kaputar, NSW. QMMO16742, paratypes. a—c, entire shell, d, apical sculpture; e, post
nuclear sculpture: f, central and lateral teeth. Scale lines as marked.
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FIG. 99. Cralopa kaputarensis sp. nov, Dawson Springs, Mt. Kaputar, NSW, QMMO16742, paratype. a,
genitalia; b, penis inlerior; ¢, ovotestis; d, talon, carrefour and hermaphroditic duct; e, pallial cavity. Scale
lines as marked.
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FIG. 100. Distribution of Cralopa kaputarensis sp.
nav. on the ML Kapular Plateau.

lessi is much larger with more elevated spire and
flatter whorls.

TYPE MATERIAL

Howotyee: QMMO167533, summit, ML Kaputar,
NSW, 15300 m, among rocks, grass and litier. Col-
lected 9 Nov 1983, AM/QM - ABRS. Height 0.90
mm. diameter 1.66 mm, H/D ratio 0.54, whorls 4+.
PARATYPES: Dawson Springs, Mt Kapmar, NSW,
1300 m, undert logs, in tern gully (3, QMMO16742. &
Nov 1983, AM;OM - ABRS): Joker's Spring. ML
Kaputar, NSW, 1000 m, edges of rocky creek bed,
among lichen (1, QMMO16730, 8 Nov 1983,
AM/QM - ABRS).

DIAGNOSES

Shell diameter 1.66-1.75 mm (meun 1.71]
mm), wilh 4+ to 4 1/8+ (mean 4+)looscly coiled
whorls, last descending slowly. Early spire and
apex (Fig. 98a) very slightly elevated, SP/BWW
ratio 0.15-0.19 (mean 0.17), height 0.90 mm.
Protoconch of 1 1/2 whorls, mean diameler
7340 wm at 1 1/2 whorls,  Apical sculpture
(Fig. 98d) of slightly curved, radial ribs and finc
low spiral cords, more noticeable toward the
sutures.  Postnuclear sculpture (Fig. 98c¢) of
large, crowded. strongly protractively sinuated
radial ribs, 69-80 (mean 74.5) ribs oo the body
whorl. Ribstmm 12.57-15.30 (mcan 13.94).
Microsculpture (Fig. 98¢) of fine radial riblets,
610 between each pair of major ribs, crossed by
crowded. regularly spaced, low spiral cords.
Umbilicus (Fig. 98b) reduced to a slender crack,
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maore open in sub-adull specimens. Sutures im-
pressed. Whorls rovnded above and below the
periphery (Fig. 98¢). Aperture roundly lunate,
Lip sinuate, retracted at the sutural margin to
form an apcrwural sinus. Columella dilated and
reflected over the umbilicus. Parictal callus
well developed. Colour dark hrown. Based on
2 measured adults.

Vas deferens a thin tube, giving rise to a weak-
ly differentiated epiphatlus. Epiphallus enlering
penis apically through a simple pore.  Penis
broadly tubular. internally with two large lon-
gitwdinal pilasters which anastomose, and divide
into numerous smaller pilasters basally. Penial
retractor muscle (Fig. 99b) inserted on the
cpiphallus. Female reproductive system small
compared with the penis.

Radula (Fig. 98) with central iooth much
smaller than laterals. Based on one dissected
specimen (QMMO16742).

RANGE AND HABITAT

Only onthe M Kuputar Plateau, near Narrabri,
NSW. Under logs, rocks, and among lichen on
the edges of springs,

REMARKS
C. kaputarensiy is closely related to C.
stroudensis and is probably a recent derivative.

Cralopa carlessi sp. nov.
(Figs 101-103: Tables 19,20)

ETYMOLOGY
For Terry Carless who collected specimens lor
this study.

COMPARISONS

The f{latier more loosely coiled whorls,
elevated spire and reduced number of radial ribs
on the body whorl characterise C. carlessi. C,
kaputarcnsis has an almost flat spirc (Fig. 98c)
and is much smaller (Table 19),

TYPE MATERIAL

Horotyre: AMC123538, Inverell, NSW. Collected
by C.T. Musson, 1889, Height of shell 2.04 mm,
diameter 3.62 mm. H/D ratio 0.56. whurls 4 1/2.
PARATYPES: AMCI153716, 2 specimens, same col-
lection data as holotype: Hills of Glenrock Sin, NSW
(21741°S, 1517247 W"E) all. €. 600 m, under logs and
limestone skbs and titer, dry, semi-open scrub (2,
AMCH4200, 17 Jun 1984, P.IL. Colman); Wom-
beyun Caves. W ol Mitlagong., NSW, steep scrub and
grass covered hmestone slope, in litter outside large
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FIG. 101. Cralopa carlessi sp. nov. a—c, Inverell, NSW. AMCI123538, holotype; d—e, Hills of Glenrock Stn,
NSW. AMC144200, paratype; f, Inverell, NSW. AMC3640, paratype. a—c, entire shell; d, apical sculpture;
¢, post nuclear sculpture; f, central and lateral teeth. Scales lines as marked.
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FIG. 102. Cralopa carlessi sp. nov. Hills of Glenrock Stn, NSW. QMMO144200. paratype. a, genitalia; b,
penis interior; c. talon and hermaphroditic duct; d, ovotestis: e, pallial cavity. Scale lines as marked.
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FIG. 103. Distribution of Cralopa carlessi sp. nov.

cave (2, AMCI142967, 28 Dec 1981, M. Shea): West
side Kowmung River at Gridiron Bends, near Tuglow
Caves, NSW. in litter and soil on limestone bluffs (7,
AMCI124279, 12 Dec 1979, W.F. Ponder, P.H. Col-
man): Attunga, NSW (2, AMC28496. C. Laseron);
Inverell, NSW (3. AMCI123610, C.T. Musson); In-
verell, NSW (11, AMC3640, W.S. Duncan); ¢. 1 km
N of Wee Jasper., NSW, on Careys Caves Rd, in
limestone scrub (2, AMC142961, 20 Oct 1980, P.H.
Colman. J. Hall).

OTHER MATERIAL

Fntrance to Devil's Coachhouse, Jenolan Caves,
NSW, litter (2. OMMO17295, 13 Dec 1979, Il
Stanisic).

DIAGNOSIS

Shell diameter 2.98-3.79 mm (mean 3.30 mm)
with 3 34 to 4 1.2 (mecan 4 1/8) loosely coiled
whorls, last descending more rapidly. Apex and

early spire (Fig. 101b) very slightly to moderate-
ly elevated, SP/ BWW ratio 0.21-0.64 (mean
0.33), hcight 1.58-2.17 mm (mecan 1.84 mm),
H/D ratio 0.48-0.61 (mean 0.56). Protoconch of
1 3/8 to 1 5/8 whorls. mean diameter 727.3 wm
at 1 1,2 whorls. Apieal sculpture (Fig. 101d) of
thin, curved, regularly spaced radial ribs, crossed
by low spiral cords. Postnuclear sculpture (Fig.
101e) of numerous large, strongly protractively
sinuated radial ribs, 43-82 (mean 59.1) ribs on
the body whorl. Ribsymm 4.17-7.95 (mean
5.77). Microsculpture (Fig. 101e) of fine radial
riblets, 6-12between each pair of major ribs, and
fine crowded spiral cords which are higher at
their intcrsection with the radials, producing a
beaded effect. Sculpture continuous on the base.
Umbilicus (Fig. 101b) narrow, D/U ratio 4.78—
7.56 (mean 5.98), diameter 0.41-0.74 mm (mean
0.56 mm), reduced to a lateral crack, or closed
by the columellar reflection. Sutures impressed.
Whorls rounded above and below the periphery
(Fig. 101c). Aperture ovately lunate. Lip
sinuous, thickened at the columcllar edge.
Columella dilated, reflected over the umbilicus,
retracted at the suture to form a small sinus.
Parietal callus developed. Colour yellowy-
brown, Bascd on 22 measured adults.

Epiphallus (Fig. 102a) weakly differentiated
from vas deferens, cntering penis apically
through a pore surrounded by fleshy thickenings.
Penis (Fig. 102b) eylindrical, without a sheath,
internally with two slender equal longitudinal
pilasters and an apieal spongy thickening which
may act as a verge. otherwise pustulose. Penial
retractor muscle inserting on the penis head.
Vagina tubular, about as long as the free oviduct,
Atrium rclatively long.

Radula (Fig. 101f) as for genus.

Based on onc dissceted
(AMC144200).

specimen

RANGE AND HABITAT

Contined to a scries of isolated limestone out-
crops on the western cdge of the Great Dividing
Rangc. from north of Goulburn to north of Tam-
worth, NSW; under logs and rocks and among
soil and litter.

REMARKS

Various populations of C. carlessi show some
notablc variation in shell characters (Table 20).
However the patterns are largely mosaic and
probably reflect differences in isolated popula-
tions. In contrast, specimens from the Tuglow
Caves (AMCI124279) have a more clevated spire
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and more open umbilicus which arc uncorrelated
changes that may indicate speciation trends in
dislant populations,

Cisothera Iredale, 1933

Elsothera tredale, 1933, p.53; Iredale, (9373, p, 324
Iredale. 19414, p. 267 Kershaw, 1956, p.14;
Burch, 1976, p. 132,

TYPE SPECIES
Helix sericatula Pfeiffer, 1850, by original
designation,

PRFVIOUS STUDIES

Elsothera was introduced for Helix sericatula
Pfeiffer. 1850 from the Sydney region, NSW.
Iredule (1937a, 1939) added 9 species from
southern Australia, and Kershaw (19564)
another 3 {rom Victoria based on shell teatures.
A number of generic groups may be represented
in Elsothera but this matter is beyond Lhe scope
of the present study. Elsothera is redefined to
include /1. sericatula and two species from
northeast NSWand SEQ.

DIAGNOSIS

Distmeter 3.96-0.04 mm, with an average of 4
/4 to 4 3/4+ normal to lousely (genithecata)
coiled whorls.  Apex and carly spire {lat
(genithecara) to slightly elevated  Apical sculp-
turc of croswded, weakly curved, bigh radial ribs
and liner, more crowded. low spiral cords which
continue unto the radial ribs. Radials vague to
absenton initial part of protoconch. Adultsculp-
ture of nbimerous, very crowded. high. protrac-
uvely sinnated radial ribs, Microsculptire of
fine, high radial riblets and equally high, narrow,
mare widely spaced spiral cords.  Umbilicus
clased to barely open (nautilodea). Sutures im-
pressed to distinctly channelled (genithecata).,
Wharls shouldered above and ronnded below a
weakly compressed periphery. last inflated and
sometimes (nauiilodead) with & weak supro-
peripheral suleus. Lip simple, columellar margin
retlected over the umbilicus. Colour dight to
dark-bDrown with darker radial streaks,

Terminal male genitalia with long, mus-
cularised cpiphallus, somctimes patially
sheathed (genithecata), entering penis through a
sitnple pore surrounded by a collar. Epiphallus-
s deferens junction swollen, complex with vas
entering Iaterally. Penis short, tubular with api-
cal bulb.internally with a spongy or fleshy collar
constricting the entrance lo the main pepischam-

MFEMOIRS OF THE QUEENSLAND MUSEUM

ber. Penial bulb with numerous short, transverse
(sericatnla) or longitudinal (genithecata)
pilasters. Penis proper with short, longitudinal
thickenings and pustulations (genithecata), or
only pustulations (sericanda). Vagina short, or
lang with an apical caccum (genithecata).
Raduls with tricuspid central and lateral teeth,
central smaller; laterals with very large broad
lanceolate mesocone,

DisTRIBUTION AND ECOLOGY

Flsothera has a wide distribution lrom jusl
north of the NSW;QLD border 1o south of Syd-
ney. NSW. It is one of the few groups of east-
coast charopids which inhabitsdrier, open forest.
E. sericatula inhabits wet and dry sclerophyll
forest and L. genithecaia, has been found in
‘open cuculypt forest’ in the Upper Richmond
Ringe, NSW. Ability to adapt to drier environ-
ments gives Elsothera the opportunity to exploit
a vast amount of relatively snail depauperate
habitat. The genus is quite probably more
widespread than is indicated by the coverage
presented here and detailed statements about
distribution arc inappropriale at this time. Life-
styles of the three species reviewed are diverse,
probably reflecting the overall adaprability of the
genns.

COMPARISONS

Elsothera has w shell with average number of
whorls and numerous, weakly, protractively
sinuated rudial ribs, In contrast the conchologi-
cally similar Cralopa has fewer whorls and
fewer, bolder radial ribs which are strongly
protractively sinuated. Radular characteristics
of the two geners are similar. The constricting
penial collar. vague penial pifasters. complex vas
deferens-cpiphallus junction, epiphallic sheath
und vaginal caccum of Elsothera are all sig-
nilicant differences from the Crafopa paltern of
simple penis with Jarge longitudinal pilasters,
burely dilferentiated epiphallus, and lack of ad-
ditive structures,

REMARKY

Elsaothera is most likely a rainforest-adapted
group which has managed to colonise drier
forests. The latge brown radially ribbed shell
and unilobed elongate kidney are characteristics
of other rainforest genera such as Gyrocachlea
and Nawtiliropa. Large size, combined with a
complete secondiry urcler were probably im-
portant preadaptations which have enabled Ef-
sothezra ta exploit drier habitats,
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(MEAN, SEMAND RANGE)

z ¢f Elsothera sericatula (Pfeiffer, 1850)
s , 32— R (Figs 104-105; Tables 19, 21)
c o
- [Telix sericanuela Pleiller, 1850, p. 127; Reeve, 1852,
. pl. 132, 5p. 812,
2B Elsothera sericatula (Pfeiffer); Tredale, 1933,p. 53;
| | 53 I Iredale, t937a4, p. 324 lredale. 1941a, p. 269, fig.
= 5.
55 5% g3
= 2= - =
A T A+ COMPARISONS
£ e, T e =T A ftull treatment is deferred until 2 more com-
prehensive review of the genus is completed. E.
2w 5 sericatula resembles E. nautilodea, but differs in
2 EEI 38 having the umbilicus closed (Fig. 104b) rather
= £3:x (2 B 23 Bz 5 & thanslightly open (Fig. 106b). ‘E.” biretracta
(Mousson, 186Y) from the lllawarra region,
s ts 5§ =z NSW is conchologically similar to E. sericatula
g5 _ 3 o . i ., and may prove (0 be conspecific. Species of
#2222 =g 2 =g Cralopa arc similar in having a closed umbilicus
. and prominent radial sculpture but are smaller
E . . with fewer. balder ribs on the body whorl. The
Ee 37 it . 3¢ R lectotype was selected from a lot of syntypes in
gz~ Z:f oz £z z:od I the British Museum.
z
B B = TYPE MATERIAL
EEE - O O ¢ LECTOTYPE: BMNH 1987055, Australia, H. Cuming
B Collection,
PARALECTOTYPES: BMNH 1987055, 3 specimens,
- us se te same collection dala as lectotype.
E - éf §§ - %5 z 5 = =
g 22z s 2 22 22 2 2 DrscrirmioN(of lectolype)

Shell small, diameter 4.64 mm, with 4 1/2
= fr oo . normally coiled whorls, the last descending
Es 37 =4 &2 more rapidly. Apex flat, spire slightly elevated,
$fE ozg: 28 At 22 % 5 SP/BWW ratio 0.11, height 2.39 mm H/D ratio.

R - Protoconch of 1 1/2 whorls, diameter 739 wm.

Apical sculpture eroded with traces of radjals

3 £z iz iz near the sutures (paralectotypes show a pattern

éé zdn 2 0z X ke s = of high, slightly curved radials and low spirals).

~Nowin rie r i Y -l i N

== = Post nuclear sculpture of numerous, closely

spaced, prominent, protractively sinuated radial

) & z ribs, 190 on the body whorl. Ribs/mm 13.02.

E PSSR S G Microsculpture of fine radial riblcts, 5-6 be-

¥ 3z w7 Fz 73 = 7 tween each pair of major ribs, and low crowded

- spiral cords. Umbilicus closcd by reflcction of

ok the columellar margin. Sutures impressed.

2 -~ - - = - ~  Whorls shouldcred above and rounded below a

3 slightly laterally compresscd periphery.

L . 4 Aperture ovately lunate. Lip simple. columellar

TEs 2 dmrm £z ux z  margin slightly dilated reflected over the um-

. §§§§ 32 g=Ef R b BEC 32 £ bilicus. Parietal callus strongly developed.

$ S53% Sy pgg s s2gsy 22 52 Colourlight-grey with darkerirregularly spaced

BOORETE ST 28RT BT OEETRT 3R 2% ohdial markin

w Y -~ gS.
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FIG. 105, Elsothera sericatula (Pleiffer. 1850). Clive Park. Northbridge, NSW. AMC152205. a, genitalia;
b. details af vas deferens - epiphallus junction; ¢. 1alon and carrefour: d, ovolestis: e, details of penis interior;
I, pallial cavity. Scale lines as marked,

FIG. 104 Flsothern sericatula (Pfeiffer, IR3(). a—c. Australia. BMNII 1987055, lectoty pe; ¢, g-h, Clive Park,
Northbridge, NSW. AMC152205; e~ Shark Is, Svdney. NSW. AMCI03604. a-c. entire shell; d, jaw: e,
upicul seulpture: f, post nuclear sculpture: g. central and lateral teeth: b marginal teeth. Seale lines s marked.
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OTHER MATERIAL STUDIED

Shark Is, Sydney NSW (13, AMCI103604. ex J.
Brazier coll): Clive Park, Northbridge, NSW., in fairly
dense bush (3. AMC152205, 19 Oct 1969, W.F.
Ponder, D.P. Fairfax).

ANATOMICAL DIAGNOSIS

Terminal male genitalia with a muscular
epiphallus (Fig. 105a) which is partly coiled
beforc entering the penis apically. Vas
deferens/epiphallus junction (Fig. 105b) com-
plex with vas deferens entering epiphallus
laterally through a large cup-shaped pilaster.
Penial retractor muscle inserting at the epiphal-
lus/penis junction. Penis (Fig. 105e) short.
tubular with an apical bulb, internally with a
simple epiphallic entrance (Fig. 105¢) and
numerous short transverse pilasters. A large
spongy collar constricts the entrancc to the
lower penial chamber which has fine spongy
pustulations arranged in vague longitudinal rows
(Fig. 105¢). Vagina short with fleshy, pustular
interior.

Radula (Fig. 104g,h) with tricuspid central and
lateral teeth, central smalier.

Based on 2 dissected specimens (AMC-
152205).

RANGE AND HABITAT

Closed and open forest from Cronulla to Gos-
ford, NSW, extending westward to at least the
Great Dividing Range. E. sericatula is a com-
paratively adaptable species and still survives in
disturbed arecas where microenvironments are
suitable. 1t lives in the litter, among leavces and
accummulated debris.

REMARKS

E. sericatula has been reported from Victoria
(Gabriel, 1930) and Tasmania (Petterd and Hed-
ley. 1909). However more recent surveys of
these regional faunas (Smith and Kershaw, 1979,
1985) do not list this spccies and [ regard the
earlier records as erroneous.

Elsothera nautilodea (Cox, 1866) comb. nov.
(Figs 106-107; Tables 19, 21)

Helix nautilodea Cox, 1866a, p. 47.

Helix naurifoides Cox, 1866b, p. 696: non Ferussac,
1850.

Helixinusta Cox, 1868, p. 13, pl. 10, fig. 3.

Helix nautilodes (sic) Iredale, 1937a, p. 324.

Elsotlierainusta(Cox): Iredale, 1937a.p. 324; Iredale,
1941a, p. 269.
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COMPARISONS

E. nautilodea is conchologically similar to E.
sericarula. However the species are allopatric
and misidentification in the field is not likely. E.
nautilodea has a brownish shell with very nar-
row umbilicus whereas the shell of E. sericatula
is light grey with darker streaks and a completely
elosed umbilicus. E. genithecata is larger with
relatively fewer whorls, more widely spaced ribs
and channelled sutures (Fig. 108a). Cralopa
stroudensis is smaller with fewer and bolder ribs.

PREVIOUS STUDIES

Helix nautilodea appeared on 1 January, 1866.
In the same year, the same article appeared in the
Proceedings of the Zoological Society (April
24, 1866) with the name echanged to H.
nautiloides.  Subsequently Cox (1868) intro-
duced Helix inusta as a replacement name for H.
nauttloides after realising that the latter was
preoccupied. | consider nautilodea to be the
correct name for this species as there was never
any indication by Cox that H. nautiloides was
an emendation of the earlier name. The lec-
totype was chosen from topotypic material in the
Cox collection.

TYPE MATERIAL

LECTOTYPE: AMC136903, Clarence River, NSW, ex
Cox. Height of shell 2,81 mm, diameter 5.24 mm,
H/D ratio 0.34, whorls 4 3/4-,

OTHER MATERIAL

Clarence Rv (2, AMC152170, ex C.F. McLauchlan),
Grafton (2, AMCI52171, Jan 1904, S.W. Jackson);
Clarence Rv (6, AMC152172, G. Thornley); South
Grafton (3, AMCI152173. ex Nat. Mus, Vict.); Har-
wood 1d, Clarence Rv (73, AMC152174, Feb 1961,
A.A. Cameron); North Arm, Clarence Rv (9,
AMC152212); on E side of tree 5 {1 from ground
Harwood Is, Clarence Rv, NSW (4, AMC152218, Jan
1970. A.A. Cameron).

DIAGNOSIS

Shell small, diameter 4.05-5.24 mm (mean
4.43 mm), of 4 1/4 to 4 3/4- (mean 4 3/8+)
normally coiled whorls. Last whorl descending
rapidly. Apex and spire (Fig. 106¢) almost flat,
SP/BWW ratio 0.02-0.12 (mean 0.09), height
2.17-2.81 mm (mean 2.41 mm). H/D ratio 0.50—
0.57 (mean 0.54). Protoconchof 1 /210 15/8
whorls, mean diameter 718.6 wmat 1 1/2 whorls.
Apical sculpture (Fig. 106d) of curved radials
and low, crowded spirals. Post nuclear sculpture
(Fig. 106¢) of numerous, closely spaced,
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2Zmm

FIG. 106. Elsothera nautilodea (Cox, 1866). a—c, Clarence River, NSW. AMCI136903, lectotype. d-e,
Harwood Island, Clarence River, NSW. AMCI152174. a—c, entire shell; d, apical sculpture; ¢, post nuclear
sculpture. Scale lines as marked.
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FIG. 107. Distmbulion of Elsotficra rautilodea (Cox,
1866).

prominent, prolraclively sinuated radial ribs,
129-190 (mean 151.9) ribs on the body whorl.
Ribs;mm 10.02-11,53 (mean 10.94). Micros-
culpture (Fig. 106¢) of crowded spiral cords and
thread-like radial riblels. 4-9 between each pair
of mujor ribs. Umbilicus (Fig. 1U6b) 4 lateral
cruck to narrowly open, rarely completely
closed.  Sutures impressed.  Whorls rounded
below and strongly shouldered above a some-
w hut laterally compressed periphery with a weuk
subsuturil sulcus formed in some specimens
{Fig. 106¢).  Aperture roundly lunate.  Lip
simple, columelly expunded and reflected over
the umiblicus in some specimens. Parietal callus
well developed.  Colour brown wilh durker
radial streaks, Based on 11 measured adults.

" Animal almost black. not quite, tentacles well
defined und some colour as unimal, Foot lighter
in colour”, (Bused on field notes by ALA,
Cameron, AMCI32174), No soft purts available
for dissection.

RANGE AND HARIINT

In spite of intensive collecting in northern
NSW over six vears, £. aauitledea has not been
located. Earlier collections indicule the species
on Hinwood Istand, al the mouth of the Clarence
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River. Live specimens have been taken scmiar-
boreally.

Elsothera genithecata sp. nov.
(Figs 108-110; Tables 19, 21)

ETYMOLOGY

Latin thecaruy, encased; reterring 1o the
sheathed epiphallus.

COMPARISONS

E. gentthecataisnot easily confused with sym-
patric charopids. Large size, small numbcer of
whorls. channelled sutures, well developed aper-
tural sinus and closed umbilicus are not com-
bined in other northern NSW charopids.  E.
nawtitodea is smaller, has a less inflated body
whorl and lacks sutural channclling.
Gyrocochlea and Nawtiliropa which have gross-
ly similat adull sculpture, have a very depressed
1o sunken spire and wide U-shaped umbilicus.

TYPE MATERIAL

Horomyee: AMCIS2 105, Byangum, northern NSW,
collected by Lower, ex Cox. Height of shell 2.77 mm.,
digmeter .63 mm. H/D ratio U 49, whorls 4 174,
PARATYPFS: AMCI33717, 2 specimens. same dala
as holowype: Red Scrub Flora Reserve. Whian Whian
S.F.. Nof Lismare NSW (28°38'S. 153°19°E) 210 m,
Jitter (2. AMCIS371R8, 15 May 1976, P.H. Colman, 1.
Loch); MU Warning N.P., NSW_ near base, (28°24°S,
153°16°E) NVF/Palms (2, QMMO10484, OMMO-
L3302, 19 Mar 1981, AM/QM ~ ABRS): Richmaond
Runge. S.F.. NSW (28°34°S. 152°437E) 400 m. open
eucalypt forest (1, OMMO6267. 9 Apr 1176, M.
Bishup). Big Sviub. Whisn Whian S.F.. N NSW
(24°387S, I'“IQ JMI"E) SNVF. under logs (1.
OMMO 167720 15 Nov 1983, AM QM - ABRS): Mt
Tamburine, STQ, in floor litter in rainfores)
(AMCL32164, 14 Sept 1979, H. Colman]: Upper
Tweed Ry, NSW 2. AMCI32107. Penterd! ex Cox):
Emigran Ck, Richmond Ry, NSW (4, AMC152168,
ey Conh: Byron Bay Scrubs, NSW (L, AMC152169,
1900, S W Juekson )

OTHER MATERIAL

Lower Ballumui Falls Circuit, Binna Burra,
Lamingion NP SEQ. NVE diver (1, OMMO 16894,
A0 Sepr [Y85 T Swwrsie. DL Pater, I Chuseling ).

FIG. 108. Flosthery gemthecaty sp. nove a-c. Byangam, NSW. AMCIS2165. holotvpe: d, g-h. Richmond
Runge S.F., NSW. OMMQO6267, paratype: e-[, Mt Warning NoPLNSWOMMOTUSO2, puratype. a-c. enlire
shell: d. marginal teeth: e, upical sculpture: f. post nucleur sLqulunf w-h, centruland laters| teeth, Scule lines

us nithed.
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FIG. 109. Elsothera genithecata sp. nov. Big Scrub, Whian Whian S.F., NSW. QMMO16772, paratype. a,
genitalia; b, penis interior; ¢, talon; d, ovotestis; ¢, pallial cavity. Scale lines as marked.
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FIG. 110. Distribution of Elsothera genithecata sp.
nov.

Clarence River, NSW (error!) (9, AMCI03600, ex
Cox).

DIAGNOSIS

Shell large, diameter 4.37-6.64 mm (mcan

5.67 mm). with 4 10 4 5/8- (mcan 4 1/4) looscly
coiled w hotls, the last whorl descending more
rapidly and strongly inflated, Apex and spirc
fat.beight 2.77-3.36 mm (mcan 2.94 mm). H/D
r.mo 0.47-0.63 (mean 0.53). Protoconch of 1

/2 whorls, mean diameter 821.3 pm. Apical
sculptun {Fig. 108¢) of high, slightly curved
radial ribs, and low crowded spiral cords.
Postnuclear sculpture (Fig. 108f) of numerous
crowded, high, protractively sinuated radial ribs,
111-133 (mean 132) ribs on the body whorl.
Ribs/mm 5.83-8.64 (mean 7.24). Microsculp-
ture (Fig. 1081) of fine radial riblets. 5-10 be-
tween cach pairof major tibs. and crowded spiral
cords which continue onto the apices of the
major radials. Umbilicus (Fig. 108b) closed or
a very small lateral crack. Sutures deeply im-
pressed. Whorls shouldered above and rounded
below a slightly compressed periphery (Fig.
108¢). Aperture roundly to ovately lunate. Lip
sinuous, simple. retracted at the suture to form
an apertural sinus (Fig. 108a-b). Colamella ver-
tical and thickened, reflected over the narrow
umbilical opening. Parictal callus weakly
developed. Colous light-brown with irregularly
spuccd durk radial streaks, Based on 4 measured
adults.

Geuitalia with vas deferens-cpiphallus junc-

169

tion complex: vas deferens cntering almost
laterally through a large spongy pilaster (Fig.
1092). Epiphallus (Fig. 109a) long. convoluted
with a large muscular sheath for the last half of
its length, entering penis apically through
simple pore (Fig. 109b) surrounded by a eircular
collar, Penis (Fig. 109b) short, rubular with an
apical bulb. Apical bulb internally with short,
longitudinal pilasters and a transverse spongy
collar constricting entrauce to lower penial
chamber. Lower penial chamber with numerous.
short longitudinal thickenings (Fig. 109b), and
irregular pustitlations nearer the atrium. Penial
retructor muscle inscrted on the epiphallic
sheath. Vagina (Fig. 109a) long with a caecum
comtaining a large internal spongy thickening,
and an elongate basal extension.

Radula (Fig. 108d.g.h) with expunded
mesocones on central and lateral teeth.

Bascd on 2 dissected specimens (AMC-
152165, QMMO16772).

RANGE AND HABITAT

Warm moist subtropical notophyll vine
forests of the Big Serub area between the Rich-
mand and Tweed Rivers, NSW; cooler subtropi-
cal forests of the Lamington Platean, SEQ; palm
dominated forest of Mt Tamborine, SEQ: and
drier scrub of the Richmond Range, NSW. It
lives under logs.

REMARKS

E. genthecara is one of the largest charopids
in subtropical rainforests. The channclled su-
turcs are an snusual development also seen in
Ngairea canaliculata (Fig. 12a.c) and a numbcs
of exmralimitsl taxa.  The significance of this
fcature is not known. The well-developed aper-
tural sinus is shared locally only with Cralopa,
but is more common in New Zealand chartopids.,

Coenocharopa gen. nov,

ETYMOLOGY
Latin cocno, dirt; referring to adhcering dhrd
particles on shell.

TYPF SPECIFS
Cocnaocharopa sordidus sp. nov

DiagrosIs

Shell diameter 1.91-4.43 mm.
whorl count 4- to 4 3/8-.
coiled, last deseending.

with mcun
Whorls normally
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Apes and spire slightly (raltiradiaia, ves-
sahahensisy 1o conspicuously (afata) elevated.
Amcat sculpture of wesk (vessabaliensis) to
promiuent, curved radial vibs which muay be
crowded W moderately crowded (w/anz), more so
ul the nuclear-postauclear junction, or regularly,
widely spaced (multiradiuta).  Ribs with
pronvinent periostracal blades. Secondury apicul
sculplure of crowded, sguiggly spiral cords
which dre not continuous on the radials.
Postauclear sculpture of widely spuced (alara) to
crowded (yvessabahensis) weak radial ribs with
prominent periostracal blades moditied into
wing-like processes in some species (alata).
rarcly lacking (vessabafiensiy). Microsculpture
ol thread-like radials which may have strongly
developed periostracal blades (multiradiaia) and
low, broad (ulara) to high, narrow (erelniradesia)
spiral cords. Dirt particles adhering to shell sur-
face. Umbilicus narrow o maderately wide
(imacronphala). U-shaped. Sulures impressed,
whorls strongly 10 weakly shouldered. ve-
ensienally witha suprapcrirhcml suleus (macro-
mphala). Aperture roundly (o ovately lunate,
Lip stmple. margins convergent. Parictal callus
strongly developed.

Antmal with fool and tail broad. bluntly
tlapered posteriorly. Terminal male genitalio
with slender 1o expanded (sordidus) vas
deferens. Epiphallus sometimes partially bound
(o penis sheath (maceromphala. alula), entering
penis apically through two fleshy thickenings.
Penis hangera very large (sardidus). tubular, with
a sheath, internally with several longitudinal
pilasters which are modilied in some specics
(sordicdns,  vessubahensis). Penisl retraclor
nuscle inseried on or very near to the epiphul-
Tus/penis junction.

Rudula with mesocone ol the latrals greatly
expanded in Covessabaltensis.

s tie nos ann Contaay

Warm temperate rainforests and thickels of the
Yessibah-Carrai limestone outcrop. coul sub-
tropical nowphyll vine forests of the Great
Nividing Range (from Dorrigy to the Border
Ringes) and MePherson Ranges. and warmer
subtrapical notophyll vine foresls (with
Aratecaria) in southern Quecensland.

Intrageneric sympatry is compley when com-
pared with other charopids examined in this
study, Sympatric combinations are as follows:
C sordidus'C. macromphala, C. sordidus/C.
puervieostata. Co parvicosiadaCoomacromplala,
Conlata Compdtiradiara. Comadtiradiawa:C. par-
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vicasiata, C.inultiradiaia/C, yessubahensis and
possibly C. @lata!C, parvicostasg. No detils of
microsympatry arc available although this is
Jikely in the case of C.osordidus and C. macro-
mphala. . yvessabalensis his an enlarged penis
and moditied penial surfice structures which
indicate u microsympatric congener, probably C.
multirediaia. Although sympatric with both C.
multiradieata and C. parvicostata, C. alata, is
probably not sympuatric at the microhabitat level.

PATTERNS OF VARIATION

Shell size und shape - Whorl counls correlute
positively with inercused size exceptin C mul-
tiradiqie.  Spire protrusion is proportionately
greatest in C, wlato. Umbilical width is uniform
exceptin Cowacromphalawhere itis wider (Fig.
I 14e).

Shell Sculpture - The prominen) caleified
sculpture of mest ground-dwelling chiaropids
serves lo fessen the chanee of particle adherance.

Positive correlation hetween wider rib spacing
and increased height of periosiracanl ¢xiension
suggests that in Coenocltaropa the periostracal
clements may be compensating for the lack of
primary rib sculpture. Nonetheless most species
have their shells covered by a layer of adhering
dirt particles  Reduced senlpture in ¢, ves-
sabahiensis correlates with living on rock sur-
lages where adherence of dirt particles may not
he a major problem, C.ommultiradiaia (Fig, 126d-
£) most clonely mimics the more typicitl sculp-
ture as in Rhophodon and Gyrocochlea.
Stgnificantly it s the “cleanest” species off
Coenochuropa.

Gendmliv - Variation i reproduclive anatomy
is confined to terminal male genitalia,

In Ngairca. Gyrocochlea und Rhophodon
variation in penial surfuce umong microsym-
paters involved minar changes in features of the
apical chamber ol the pems together with small
changes. in shape and size ol the longitudinal
pilusters, In contrast, alterations  in
Coenocharapa volve mijor shape chianges in
pilasters. The basic pattern of internal penial
sculpture appears o be several longitudinal
pilasters asin C. macromphala (Fig. 115d). C.
sordidus, which s probably microsympatric
with this species. has o large U-shaped pilaster
and several ceessory longitudinal thickenings
(Vig, 112a).

fosertion of the penral retructor muscle dis-
plavsonly minor shifts fromthe pcnis;’cpiphallus

Junction ento the epiphallus adjacent to the junc-

tion. The epiphatlus is typical, bul in C. macro-
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2 s 5 = £ & = mphala and C. alawa is partially bound to the
I A I S 3 penial sheath (Figs. 115a. 118b).
22 %3 5% %R oAe By Radula - The enlarged mesocones of the
central and lateral teeth of C. yessabahensis (Fig.
- L R 123d.h) resemble those in the sympatric
E; E ER § Letomola contartues and Rhophodon kempseyen-
sis.
N COMPARISONS
s . £ =B Coenocharopa_is distinct among genera
z - 32 S reviewed in having a basically *smooth™ shell
z o - with strongly developed periostracal sculpture.
Apical sculpture resembles Elsothera and
Cralopa but these genera differ in having very
z - - prominent radial ribs on the postnuclear whorls,
= ® S i FE and closed or nearly closed umbilici. Leromola
has greatly reduced sculpture but is much
: £ £ 5 % s - smaller. hus modificd apical sculpture. wide um-
52; .C tf’ 23 al 2% s i bilicus and several apertural barriers (Figs 67,
Sz 2 =% =% =% =i iz =% 68). In the Mudlo Gap area, north of Gympie,
SEQ .the conchologically similar Lemvebbia is
e e e e sympatric with Coenocharopa. However, Len-
z E - S ; webbia is distinguished by its modified apical
2 28 3% EZ I Ef ¥% E: &L sculpture which consists of irregular pits and
- wrinkles (Fig. 29g), and postnuclear sculpture
- o o which includes incised spiral grooves (Fig. 29¢).
E F 2 & 2 2 8 % & Coenocharopa shares somie genital features with
257 2i mz 57 nd of o3 opr s Cralopa. Thes= include a tubular penis, simple
TET R TR TR R TETETEOTE epiphallic entrance into the penis through large
fleshy thickenings, and basic penial surface
= sz z = & = § = sculpture of longitudinal pilasters {fewer in
: 2 F i 3 3 5 5 = Cralopa) and background pustulations.
2 2% %p 3z Lz 3d Iz =z ii The postnuclear sculpture in Coenocharopa is
deciduous and often lacking in older and dead
2 . specimens. The following key is based on new-
e LT T T - adult fresh shells and may not work for gerontic
£ ¥ 3T 37 3% 2= £3 %¥ A% or litter-retrieved specimens.
s 3§ F &3 % 7 z 3 KEY TO SPECIES OF COENOCHAROPA
£E -z onas 34 3f 2% zm ozi Es
A T L.Shell with prominent wing-like periosiracal
R _ - - processes (Fig. 117¢,h); spire strongly
P z L i x elevited (Fig, 117€) vvrvnnnrvennennen. alata
z S 3 : I = -
: L T SIP RSO ML
Tz fTotT Tz TR IR ss Shell without prominent wing-like periostra-
cal processes; spire weakly elevated ... 2
=7
=z o= T 7= s = = 2.Apical sculpture of regularly spaced radial ribs,
3% not crowded al the nuclear-postnuclear
boundary (Fig. 126d) ..o, miueltiradiata
P OHH £ Apical sculpture of curved radial ribs which
z $1 3 3E i i i become crowded at the nuclear-postauclea
- LI A = boundary (Fig. 1200)....ceenr v 3
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3. Postnuclear sculptore of regular, widely spaced
radial ribs with periostracal blades (Figs
TI1e 11, T208 ) e vereiee

Pustnuclear sculpture of low, crowded radial
ridges withoul prominent perivstracal blades
(Fig, 123€.8) e yessahahensis

4.Shel larger, mean diameter 3.92 mnn apical
seulpture of weak thread-like tadials (Fig.
IR OO UOOPIORROOR 1277 12/ 1Y

Shell swaller, mean diameter  <3.00 mm;
apical sculpiure of low, prominent curved
radial ridges (Frgs 1141 1200) e 3

S.Umbilicus narrow . V-shaped, mean D/U ratio
4.16; shell colour glossy yellow-harn
e s s e e oo JOPVIEOSIAN

Umbdicus broader, V-shaped, mean D/U
rativs 314 <hell colour burnished-yellow or
BOILE i e tACTOMIPAR G

Caenocharopa sovdidus sp. nov,
(Figs 111-113; Tables 22, 23)

ETyMOLOGY
Latin sordidus, dirty: for the dirly shell.

COMPARISONS

C. sordidus is similar to C. macromphala but
is distinguished by its larger size, narrower um-
bilicus (D/U ratio 3.56 compared with 3.14 for
C. macromphala) and much finer sculpture. C.
sordidus (Fig. 111f.g) bas apical sculpture of
vague radial ridges and crowded spiral cords
exlending onto post nuclear whorls, C. macro-
mphala (Fig. 114 1,g) has prominent curved api-
cal radial ribs and more widely spaced spiral
cords on apex and post nuclear whorls.
Anatomically C. serdidus is distinguished from
C. macromphala by its larger terminal malc
genitaliawhichinclude a long epiphallus and vas
deferens. and greatly cxpanded penis with
modified pilaster paliern (Fig. 112a). C. par-
vicostata which is also sympatric with C sor-
didus, has 9 more rounded, smaller shell, less
elevated spire, smaller umbilicus and maore
prominently sculptured apex.

TYPE MATERIAL

HoLOTYTE: OMMO17276, Upper Brooklield, SEQ
{27°30°S. 152°S5 E) NVF/Arawcarsa, liner, Collected
hy V. Davies. R. Raven, S Apr 1981 Heighl 2.60 mm,
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diumeter 443 mm. H/D ratio USY, DU rulo A L7,
whorls 4 12+,
PARATYPES: SOUTH-EAST QUEENSLAND - QM-
MO 1575, § specimens. same data as holotype: Freds
R Mt Mee (27°057S, 1532743 °E) rainforest, leal litter
(3. OMMO96YG, 14 Apr 1980, J. Stanisic. A, Green,
N Halh; Davbaro - Mr Byron Rd. at crossing of North
Pine River (27°13°S, 13247 E) leal livter (1, QMMO-
17277, 27 Apr 1950, ). Stanisic); M Guyry NP
{25°49°S, 152°35°E) NVF/Araucaria (I, QMMO-
12073, 7 Sept 1952, AM/QOM-ABRS): ¢. | km from
Raynbird Creek Rd, on Lacey’s Ck Rd. Laceys Creek,
open sereb, Titter (1, QMMO16834, 1. Stanisic. G.
Annabell, 2 Apr 1984): ¢ 11.3 km NE ol Dandabah
on Bunyu Mis Rd (26°50°S, [51°33°E) (1, OMMO-
2303, | Sept 1982, AM/QM-ABRS); Upper Brook-
field, NVF Arqucaria, litter (1, QMMO17271, 3 Mar
1081 V. Davies, R Raven:; I.QMMQ17268, 11 Dec
1980, V. Duvies. R. Ruaven).

OTHER MATERIAL

Gold Creek Reserve. Upper Brooklield, SEQ, closed
forest, litter (1, QMMO17278, 16 Dec 1980, V.
Duvivs, R, Ruven), Kenilworth S.F.. SEQ (26°35°S,
132742 F)NVE (2. OMMOGIS2, 18 May 1976, M),
Bishop).

DIAGNOSIS

Sheldl small, aften completely covered in dirt,
depressed, diumeter 3.41—4.43 mm (mean 3.92
mm) with 4+ to 4 5/8+ (mean 4 3/8-) normally
coiled whorls.  Apex and spirc moderately
clevated. SP/BWW ratio 0.16-0.30 (mean 0.26),
height 2.09-2,64 mm (mecan 2.31 mm). H/D
ratio 0.55-0.61 (mean 0.59), Protocanch of 1
1/210 1 3/8 whorls, mean diameter 709.9 pm at
1 172 whorls.  Apical sculpture (Fig. 1111) of
weak. curved radial ribs becoming more
crowded af the nuclear - postnuclear boundary,
crossed by very crowded, weakly defined.
squiggly spirals.  Protoconch often appearing
smooth in worn shells.  Postnuclear sculpture
(Fig. 111g) of strongly bladed, widely spaced,
protractively sinuated radial ribs. Microsculp-
ture (Fig. 111g) of thread-like radials and incon-
spicuous low spiral cords, which buttiress both
sides of the major radials. Sculpture continuous
on the base. Umbilicus (Fig. 111b) narrow, U-
shaped, diameter 1.01-1.40 mm (mean 1.11
mm), D/U ratio 3.17-3.94 (mean 3.56). Sutures
impressed. Whorls shouldered above and slight-
ly Naitened below the periphery (Fig. 1llc).
Aperture roundly lunate, margins convergent.
Lip simple. Columella slightly dilated. Pariétal
callus prominent. uniting lip margins. Colour
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FIG. 112, Cocenocharopa sordidus sp. nov. Upper Brookfield, SEQ. OQMMO17268, paratype. a. genitalia
and details of penis interior; b, hermaphroditic duct; c. talon and carrefour; d, ovotestis; e, pallial cavity.

FI1G. 111. Coenocharopa sordidus sp. nov. a-c, Upper Brookf{ield. SEQ. QMMOQ17276. holotype: e-g. Fred's
Rd, Mt Mee, SEQ. OMMO9696, paratype: d, h, Upper Brookfield, SEQ. QMMO17271, paratype. a—c, entire
shell: d, central and laleral teeth: e, entire shell; f, apical sculpture; g, post nuclear sculpture; h, lateromarginal
teeth. Scale lines as marked.
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FIG. 113. Distribution of Coenocharopa sordidus sp.
nov.

dirty vellow-horn when clean. Based on 7
measured adults.

Vas deferens (Fig. 112a) large, convoluted,
giving rise to a more expanded, muscular
epiphallus which is as long as the penis.
Epiphallus (Fig. 112a) entering penis apically
through a spongy pilaster. Pecnial retractor
muscle inserted at the penis-epiphallus junction.
Penis (Fig. 112a) with an enlarged upper cham-
ber receiving the epiphallus and enveloped in a
thin sheath; internally (Fig. 112a) with a very
large spongy horseshoe-shaped pilaster opposite
the cpiphallic pore, and a series of short lon-
gitudinal thickenings below. Lower chamber
with irregular spongy pustules arranged in vague
longitudinal rows.

Radula (Fig. 11 1d,h) without unusual features.

Based on 3 dissected specimens (OQMMO-
17268, QOMMO17278, QMMO17271).

RANGE AND HABITAT

Drier araucarian vine forests between Brook-
field, Mt Guyra, and the Bunya Mountains, SEQ.

MEMOIRS OF THE QUEENSLAND MUSEUM

1t has been caught in pitfall traps set for ground
dwelling spiders and probably lives among fri-
able soil and litter. C. sordidus has been col-
lected in degraded forest at Laceys Creek and
along the Dayboro-Mt Byron Road, SEQ. These
arc areas with little rainforest that have been
largely cleared for farming.

REMARKS

C. sordidus is identified by its size and almost
completely dirt-encrusted shell (Fig. 111a). Itis
inconspicuous in the field.

Coenocharopa macromphala sp. nov.
(Figs. 114-116; Tables 22, 23)

ETYMOLOGY
Latin macro-, large; Greek omphalos, um-
bilicus; referring to large umbilicus.

COMPARISONS

C. macromphala may be confused with C.
sordidus but the wider umbilicus, smaller shell,
more prominent apical sculpture and more wide-
ly spaced spiral cords on the postnuclear whorls,
distinguish it from that species. C. parvicostata
(Fig. 120a—c) has more rounded shell whorls,
flatter spire and much smaller umbilicus. Len-
webbia protoscrobiculata is sympatric in the Mt
Mudlo area, north of Gympie, SEQ. 1t has apical
sculpture of irregular pits and wrinkles, and
postnuclear sculpture that includes incised spiral
grooves (Fig. 29¢,g).

TYPE MATERIAL

Horotyre: QMMO17263, Upper Brookfield, SEQ
(27°30°S. 152°35°E), litter, NVF/Araucaria. Col-
lected by V. Davies, R. Raven, 8 Apr 1981. Height of
shell 1.83 mm, diameter 2.98 mm, H/D ratio 0.6 1, D/U
ratio 2.64, whorls 4 3/8-.

PARATYPES: SOUTH-EAST QUEENSLAND - QM-
MO 11576, same data as holotype: Upper Brookfield,
CNVF/Araucaria (2. QMMO17262, 3 Mar 1981, V.
Davies. R. Raven); beside Bruce Hwy, Blackbutt
Range. underlogs, NVF/Araucaria (8, QMMO 16828,
12 May 1984, J. Stanisic, D. Potter); ¢. 7.4 km S of
Benarkin. Blackbutt Range (26°33°S, 152°11°E) (12,
QMMO 12241, AMCI136567,31 Sept 1982, AM/QM-
ABRS); Upper Brookfield, NVF/Araucaria, litter (2,
QMMO17265, 28 Nov. 1980, V. Davies, R. Raven):
M1 Mudlo, Kilkivan S.F., (26°01°S, 152°13°E).

FIG. 114. Coenocharopa macromphala sp. nov. a—c, Upper Brookfield, SEQ. QMMO17263, holotype. d-h,
same data as holotype. QMMO17265, QMMO11576, paratypes. a—c, entire shell: d, central and lateral teeth;
e, entire shell; f, apical sculpture; g, post nuclear sculpture; h, radula. Scale lines as marked.
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FIG. 115. Coenocharopa macromphala sp. nov. Beside Bruce Hwy, Blackbutt Range, SEQ. QMMO16828,
paratype. a, genitalia; b, talon and carrefour; ¢, ovotestis; d, details of penis interior; e, pallial cavity. Scale
lines as marked.
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FI1G. 116, Disuibution of Cocnocharapa macro-

mphala sp. nov,

NVFAraucaria. leal litter (4, OMMO18974, 17 Jul
1980, 1. Swnisic, A. Green).

OTHER MATERIAL
Coolabunia Pine Scrubs, Kingaroy, SEQ (1.
AMC329494, Jun 1908, S.W. Jackson).

DiaGNosIs

Shell smudl, depressed, diameter 2.47-2.98
mm {(mcan 2.69 mm) with 3 3/4- 104 3/8- (mcan
44) loasely coiled whorls, last descending more
rapidly. Apex and spire (Fig. | 14¢) moderately
clovated, SP/BWW ratio 0.15-0.33 (mean 0.25).
height 1.28~1.83 mm (mecan 1.57 mm). H/D
ratio 0.52-0.64 (mean (L38). Protoconch of 1
2 8ta b 172-whorls, mean digmeter 647.8 pm at
1 1:2 whorls. Apical sculpture (Fig- 1111) af
crowded, protractively sinvated radial ribs
which become more crowded at the nuclear-
postnuciear boundary, crossed by line spiral
cords. Posinuclear (Fig. 114g) sculpture of ir-
regularly spaced. protractively Sinuated rudial
ribs with conspicuous periostracal blades thatare
ofticn waorn, 20-30 ribs on the body whorl.
Microsculptore (Fig. 114g) of numcrous low
thread-like curved radial riblets and low
crowded spiral cords.  Umbilicus (Fig. 114b)
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broadly V-shaped, diameter 0.70-1.13 mm
(mecan (.87 mm), D/U ratio 2.64-3.54 (mean
3.14). Sutures strangly impressed. Whorls (Fig.
[1dc) rounded above and below the periphery,
with a supra-peripheral sulcus. Aperture round-
Iy to ovately lunate. Lip simple, columella di-
luted and slightly twisted toward the umbilicus.
Parictal callus strongly developed and connect-
ing lip margins. Colour burnished yeliowy-
beige. Based on 11 measured adults.

Genitalia with large, muscularised epiphallus
(Fig. 113a); internally with longitudinal thicken-
ings and entering the penis apically through a
simple pore, Epiphallus partially bound to the
pems sheath by short fibres. Pemis (Fig. 115d)
tubular, internally with low pusteles in the apical
portion giving rise to low, spongy, longitudinal
thickenings in the penis propcr. Penis sheath
present. Penial retractor muscle long, inserting
ut the cpiphallus/penis junciion. Vagina mus-
cular with low pustules internally.

Radula (Fig. 114d.h) similar to that of €. soe-
didus.

Based on 3 dissected specimens (QMMO-
16878, QMMO17265).

RANGF AND HARITAT

Prefers drier araucarian notophyll vine forests
between Brookficld and Mt Mudlo, SEQ. Like
C. sordidus. C. macromphala hus been collected
in pitfall traps and probably lives in friahle carth
and litter. Distribution is poorly known.

Coendscharopa alata sp. nov.
(Figs 117-119: Tables 22, 23)

ETyMOLOGY
Latin alatus, a wing: relers o wing-like
periostracal pracesses.

COMPARISUNS

Live specimens are recogmsed by their large
wing-like periosiracal extensions (Fig. 117¢.h)
which are deciduous and ofien lost in dead
specimens. Warn shells can be distinguished
from C. macromplala by their comparatively
higher spire and smaller nmbilicns: from C. par-
vicosiata by their strongly clevaied spire and
flatter periphery: and from C. mudiiradiaiq by
their larger size and less regular scolpture, C.
alatu has a more immediate resemblance tosome
species ol the punctid genus Paralaoma Iredale,
1913, That genus is moch smaller and has apical
sculpture of low. rounded spital cords.
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FIG. 118. Coenocharopa alata sp. nov. a,c, 12,2km {rom Acacia Plateau-Killarney Rd, Koreelah S.F., NSW.
AMCI128563, paratype. b-e, Coombadjha Walk, Washpool N.P.. Gibralter Range, NSW. QMMO17270,
paratype. a. genitalia; b, details of penis interior; ¢, hermaphroditic duct: d, ovotestis; e, pallial cavity. Scale
lines as marked.

FI1G. 117. Coenocharopa alata sp. nov. a—c, ¢, 12.2km from Acacia Plateau-Killarney Rd, Koreelah S.F,,
NSW. QMMO17279, holotype; d., same data as holotype. QMMO1096], paratype; e-g, Wiangarie S.F,, c.
24km N of Kyogle, NSW. AMCI130094, paratype; h, Gibralter Range, NSW. QMMO17270, paratype. a—c,
entire shell; d, lateromarginal teeth; ¢, entire shell; f, apical sculpture; g. post nuclear sculpture; h, details of
periostracal process. Scale lines as marked.
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FIG. 121. Coenocharopa parvicostata sp. nov. Kenilworth S.F., SEQ. QMMQ17264, paratype. a, genitalia;
b, details of penis interior; c, talon; d. ovotestis; e, hermaphroditic duct; [, anterior edge of pallial cavity, Scale
lines as marked.

FIG. 120. Coenocharopa parvicostata sp. nov. a—<c, Freds Rd, M1t Mee, SEQ. QMMO17266, holotype; d—1,
Mt Mudlo, Kilkivan S.F., SEQ. QMMOS8358, paratype; g. Dichappy S.F., NSW. AMC128388, paratype; h,
¢. 8.3km from Woodenbong-Legume Rd, Tooloom Scrub, Beaury S.F., NSW. AMC128532, paratype. a—,
entire shell; d, post nuclear sculpture; e, spire; f<h, apical sculpture. Scale lines as marked.
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FIG. 122. Distribution of Coenocharopa parvicostata
Sp. nov.

tively sinuated radial ribs, more crowded near
the nuclear-postnuclear boundary, crossed by
irregular spiral cords. Postnuclear sculpture
(Fig. 120d) of regularly spaced (often obsolete)
blade-like, protractively sinuated radial ribs.
continuous on the base. Microsculpture (Fig.
120d) of numerous, thread-like radial riblets and
low, broad crowded spiral cords. Umbilicus
wide, V-shaped, diameter 0.45-0.84 mm (mean
0.57 mm). D/U ratio 3.34—4.62 (mean 4.16).
Sutures impressed; whorls rounded below and
slightly shouldered above the periphery (Fig.
120¢). Aperture roundly to ovately lunate. Lip
simple, columella dilated and twisted toward the
umbilicus. Parietal callus present. Colour light-
yellow horn with a pink tinge in some specimens.

Genitalia with epiphallus (Fig. 121a) tubular,

187

internally with longitudinaly thickenings, enter-
ing the penis apically through a simple pore
surrounded by a muscular collar (Fig. 121b).
Penial retractor muscle inserting on the epiphal-
lus prior to its entry into the penis chamber.
Penis (Fig. 121b) expanded. tubular, internally
with crowded pustulations and weak lon-
gitudinal pilasters. Vagina short, expanded, in-
ternally with spongy pustulations.

No data available on radula.

Based on one dissected specimen (QMMO-
17264).

RANGE AND HABITAT

From the Dorrigo area, northern NSW to Mt
Mudlo. north of Gympie., SEQ. 1t has the largest
distribution of any Coenocharopa species and is
found in both warm moist notophyll vine forest
and drier araucarian notophyll vine forest. Al-
though there is some range overlap with C. alata,
C. parvicostata has only been found sympatri-
cally with that species in the Beaury State Forest,
northern NSW. No data available on micro-
habitat.

REMARKS

In spite of the comparatively large number of
dead shells available for study only one sub-
adult specimen was suitable for dissection and
more material is needed to confirm structures of
the terminal male genitalia. As may be expected
in a wide ranging species there is a degree of
interpopulational variation in shell characters.
Southern specimens are larger and have bolder
sculpture on the protoconch.

Coenocharopa yessabahensis Sp. nov.
(Figs 123-125; Tables 22, 24)

ETYMOLOGY
For the type locality, Yessabah.

COMPARISONS

Its relatively large size and postnuclear sculp-
ture of numerous low, crowded, radial ribs dis-
tinguish C. vessabalensis from congeners. C.
sordidus is most similar but has widely spaced
radial ribs with conspicuous periostracal blades.
Anatomically the penial pilaster pattern of apical
stimulatory pad and large basal U-shaped thick-
ening contrasts with the typical pattern of simple
longitudinal thickenings. C. multiradiata which
is possibly sympatric with C. yessabahensis, has
regular widely spaced radial ribs, more con-
spicuous microsculpture and is much smaller.
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FIG. 124, Coenocharopa yessabahensis sp. nov. Yessabah Caves, via Kempsey, NSW. QMMO17013,
paratype. a, genitalia; b, details of penis interior; c, ovotestis; d, hermaphroditic duct and talon: e, pallial
cavity. Scale lines as marked.

FIG. 123, Cocnocharopa yessabahensis sp. nov., a-c, Yessabuh Caves, via Kempsey, NSW. QMMO17261,
holotype: d-h, same data as holotype. QMMO17013, AMCI21680, paratypes. a-c, entire shell; d, marginal
teeth; e, spire; f, apical sculpture; g, post nuclear sculpture; h, central and lateral teeth. Scale lines as marked.
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FI1G. 125. Distribution of Coenocharopa yessabahen-
SIS Sp. nov.

TYPE MATERIAL

HoLoTyPE: QMMOQO17261, Yessabah Caves, via
Kempsey, NENSW (31°05'30"S, 152°51°E). vine
thicket on limestone rocks. Collected by J. Stanisic,
D. Potter. P.H. Colman, 3 March 1987. Height of shell
2.22mm, diameter 3.75 mm, H/D ratio 0.59, D/U ratio
4.24, whorls 4 3/4.

PARATYPES: 130 live. and 20 dead adults and sub-
adults, QMMO17013, same data as holotype; Yes-
sabah limestone cave, Sherwood Quarry, W of
Kempsey, NSW (31°06°S, 152°42°E), ground litter in
and out of cave {63, AMCI121680. 9 Oct 1979, P.H.
Colman, J. Sianisic).

DIAGNOSIS

Shell small, depressed, diameter 3.19-3.83
mm (mean 3.40 mm), with 4 1/8to 4 3/4 (mean
4 3/8) normally coiled whorls. Last whorl des-
cending slightly in front. Apex and spire (Fig.
123¢) only slightly elevated, SP/BWW ratio
0.11-0.26 (mean 0.20). Height 1.66-2.22 mm
(mean 1.88 mm). H/D ratio 0.48-0.61 (mean
0.55). Protoconch shiny with 1 1/4 to 1 5/8
whorls, mean diameter 644.5 um at 1 1/2 whorls.
Apical sculpture (Fig. 123f) of weak, squiggly,
irregularly spaced spiral cords and vaguc, low
radial ribs. Postnuclear sculpture (Fig. 123g) of
low. broad, crowded spiral cords, crossed by
weak thread-like radial and microradial ribs,
continuous on the base. Umbilicus (Fig. 123b)
narrow, U-shaped, diameter 0.76-1.03 mm
(mean 0.83 mm). D/U ratio 3.73-4.43 (mean

MEMOIRS OF THE QUEENSLLAND MUSEUM

4.12). Sutures strongly impressed; whorls
shouldered above and rounded below the
periphery (Fig. 123c). Aperture roundly lunate.
Lip simple, slightly thickened at the columellar
margin. Columella dilatcd andslightly reflected
over thc umbilical opening. Parietal callus
developed. Colour yellowy-brown. Based on
20 measured adults.

Body colour dark grcy, with ommatophorcs
and pedal glands darker. Terminal male genitalia
with epiphallus (Fig. 124a) reflexed, cntering the
penis apically through two spongy thickenings.
Penis (Fig. 124b) thick. muscular with a thin
sheath for its entire length: internally with a
spongy horseshoe-shaped pilaster (Fig. 124b) in
lower part of the penial chamber, and a small
subcircular thickening in the apical half, othcr-
wise with pustules. Penial retractor muscle in-
serted on the epiphallus prior to its junction with
the penis. Free oviduct short, muscular, internal-
ly with rather vague, transverse, spongy thicken-
ings. Vagina short, thin with internal
longitudinal pilasters.

Radula (Fig. 123d.h) with mesocone of the
central and inner laterals greatly enlarged.

Based on four dissected adults (QMMO-
17013).

RANGE AND HABITAT

Only on the limestone outcrop at Yessabah,
near Kempsey, NSW, which supports a low vine
thicket. Crawling on limestone rocks.

REMARKS

C. vessabahensis, Letomola contortus and
Ritophodon kempseyensis are restricted to the
limestone outcrops between Yessabah and Car-
rai, near Kempsey, NSW suggesting that these
outcrops are important rcfugia for terrestrial
snails.

Coenocharopa multiradiata sp. nov.
(Figs 126—-127: Tables 22, 24)

ETYMOLOGY

Latin muldti -, many: and radiata radial; refer-
ring to the numerous radial ribs.

COMPARISONS

Sculpturally, C. mudtiradiata is the most dis-
tinctive specics of Coenocharopa described
herein. The sculpture is regular and in many
ways simulates the more typical reticulate pat-
tern seen in Gyrocochlea and Rhophodon. Com-
parcd with its congencrs, C. multiradiaia has
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FIG. 126. Coenocharopa multiradiata sp, nov. a-¢, Top of Condamine River valley on W slopes of Wilson's
Peak along Croftby Rd, NSW. QMMOI18973, holotype: d-f, Natural Arch, Carrai Caves, NSW, AMC
142958, paratype. a-d. entire shell; e, apical sculpture: [, post nuclear sculpture. Scale lines as marked.
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FIG. 127 Distribution of Coenocharopa multiradiata
S A0y,

more numcrous, less progractively sinuated
radial ribs and microradials which have con-
spicuons periostracal blades. 1n addition, the
microspirals are less crowded, more slender and
raiscd (o produce a conspicuous reticulate pat-
e, C aluta islarger, has fewer radial ribs with
extremely expanded periostracal processes and
hus a more reduced microsculpture. C. parvicos-
tata which is most apt to be confused with C.
mudtiradiua. is larger with more elevated spire
and has lewer, less regularly spaced, more
protractively sinuated radial ribs.  In subadult
specimens, these two species can be differen-
tiated by their apical sculpture which consists of
few. widely spaced, well delined, radisl ribs in
C. muliiradiaia, and crowded. low ridges. be-
coming more crowded at the nuclear-
postnuclear boundaty, in C. panicostata. C.
vessabahensis is loarger with very crowded,
weak, radial ribs and reduced microsculplure.

TYPE MATERIAL
Hororyre; QMMOI1B973, tup of Condumine River
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valley on W slopes of Wilson's Peak. along Crofthy
Road, SEQ(28°1A'S. 132728 E). rainforest/hoop pine.
Collected AM;QM-ABRS. 16 Mar 1981, Height of
shell 1,17 mm, diameter 2,16 mm. H/D ratio 0.54, D/U
ratio 3.93, whorls 4 /8.

PARATYPRES: AMC128634. same collection duta us
holaty pes Natural Arch, Carrai Caves, near Kempsey,
NSW, leal liter (4. AMC 142058, 27 Feb 1980, P.H.
Colmzn): ¢, 6.5 km b of Tickgate, Mt Pikapene S.F..
NSW (280178, I524S°E). riverine ruinforest (i1,
OMMO DRI, 14 Mar [958, AM/ON-ARBRS).

OTHFR NATERIAT

Limestone caves al Nalural Arch, Wool Kempsey,
NSW {30739°S, 132 21'E), under slubs ol limestone
(7. AMCTA3725, 10 Mar 1981, W Ponder, O. Gnit-
fiths): Koreehsl SOFLNSW, ¢ 12,2 km rom Acacia
Platesu-Killarney R¢ (28°21'S, 152°24°F)
SEVTMVF (1, AMCI28553, 15 Mur 1981, AM/QM-
ABRS).

DiaGNoOsts

Shell digmeler 1.91-2.16 mm {(mean 2,03
mm), with 3 7/8- 10 4 1/8+ (inecar 4-) normally
coiled whorls. tast whorl descending slightly,
Apcx und spire (Fig. 126¢). very | lightly

clevated. SPABWW ratio 0.08-0.16 (mean 0.13).

height of shell 1.07-1.19 mm (mean 1,14 mm).
H/D ratio 0.43-0.62 (mean {).54). Protoconch of
1 1’2 t0 1 58 whorls, mean diameler 511.]1 wm
at 1 1.2 whorls. Apical sculpture (Fig, 126e)
consisting of widely spaced, conspicuous, slight-
ly curved radial tibs with raised periostracal
blades and numerous. narrow, low spiral cords.
Post nuclear sculpture (Fig. 126f) of numerous,
regularly spaced, weakly protractively sinuated
radial ribs which have prominent periostracal
blades that are often worn, 38—17 (mean 42.5)
ribs on the body whorl. Ribs/mm 5.78-6.96
(mean 6.63). Microsculpture (Fig. 126f) of fine
thread-like radial riblets, 6—13 between each pair
of major nbs, and fine, slender conspicuous
spiral cords which are not raised at their junction
with the microradials. Sculpture continuous on
the base. Umbilicus (Fig. 126b) narrow, U-
shaped, diameter 0.47-0.55 mm (mean 0.5!
mm}. D/U ratio 3.79—.36 (mean 3.98). Sutures
impressed, whorls shouldered above and
rounded below o slightly flattened periphery
(Fig. 126c). Aperture roundly lunate. Lip
simple. columella not expanded. Parietal callus
developed. Colour light-horn.  Based on 10
measured adulis.
Anatomy unknown,
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RANGE AND HABITAT

F'rom the 10p of the Richmond Range, NSW
and from the Carrai limestone ountcrop near
Kempsey, NSW: in dry cool subtropical vine
forest and warm temperate rainforest, It is prob-
able that C. mmultiradiata extends further south in
warm temperate forest. No data arc available on
microhabitat,

RFVARKS

. muliiradiara  differs from average
Coenocharapa patterns in a number of features.
Nanctheless these altered character states are
readily derived from typical Coenocharopa. In
the absence of anatomical detail. placement 1n
this genus is preferable to creating another
nomenclatural entity based on shell characters.

Egilomen lredale. 1937

frgilomen Iredale. 1937a, p. 328: lredale. 1941a. pp.
267, 209: Kershaw, 1955, p. 29; Burch, 1976, p.
i32,

TYPE SFECIES
Helix cochlidium Cox 1868: by original desig-
nation.

PREVIOUS STUDIES

Fgilomen was introduced for five species with
bold radial ribs and wide umbilicus. Egilomen
is herein redefined to include species that have
apical sculpture of prominent radial ribs with
spiral elements absent or reduced, postnuclear
sculpture of bold radial ribs, and a microsculp-
tme of low rounded spiral cords. “Heliv'
cochlidium, and a new species from northern
NSW and SEQ are assigned. Other species pre-
viously allocated to Egilomen probably belang
elsewhere.

DiacNosis

Shell diameter 1.62-3.07 mm, with 4 14105
1/8 tightly ceiled whorls, last descending rapid-
ly. Apex and spire weakly to strongly (globosa)
vlevated. Apical sculpture of broad, bold. wide-
Iy spaced. weakly curved radial ribs, and weak
spital cords,  Postnuclear sculpture of broad,
bold, moderately to widely spaced {(cochlidiumy,
weakly protractively sinuated to vertical radial
ribs. Microsculpture of low, rounded. crowded
spiral cords crossed by fine, thread-like radial
riblets. Umbilicus wide, U-shaped (cochlidium)
to closed (glohosa). Sutures strongly impressed.
Whorls shouldered above and rounded below a
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weakly compressed periphery. Lip thickened,
rarely with a distinct basal knob (some popula-
tions of globosa), retrucied at the suture to form
an apertural sinus,

Animal with foot shortand broad; colour white
without any accessory pigmentation.  Palligl
cavity with complete secondary urcier and
strongly bilobed Kidney. Talon with very short
stalk, subcircular. Terminal male genitalia with
well-differentiated epiphallus and simple
epiphallic pore. Penial retractor muscle insert-
ing on epiphalius. Penis subcyvlindrical, inter-
nally with a single, large longitudinal pilaster
and an accessory circular pad. Female genitalis
with relatively long vagina and free oviduct.
Radula with cemral 1ooth much smaller thare
laterals, otherwise without unusual Teatures,

COMPARISONS

Conchologically Fsilomen resembles Cralopa
and Rhopliadon  Rhophodon diflers most
markedly in having apertural barricrs, Micros-
culpturally Egilomen (Figs 128g. 1311) has
prominent, rounded. continuous spiral cords
crosscd by finc. thread-like radiuls in contrast 1o
Rliopliodon, which has low, barcly visible spiral
cords and prominent. high microradial ribs with
clongate beads at their intersection (Figs 81t
37¢). Anatomically the strongly bilobed kidney
of Egelomen (Figs 1294, 1327) canirasts with e
weukly hlobed. 1o almost unilobed. condition of
Rhophoden (Figs 72f, 75h).  Terminal male
genitalia ol Egilomen have the penial retractor
muscle inserted on the epiphallus (Figs 129,
132b) whereus in Rhophodon it is alwavs in-
serted at the penis-epiphallus junction (Figs 7 24,
75¢).

Cralopa differs in having more prominent api-
cal spiral cords, more raised microsculpture and
less dilferentiated cpiphallus,

Feilomen cochlidium (Cox, [868)
(Figs | I8~ 130 Tables 22, 235)

Helix cochlidiion Cox. IR6S, p. 13, plo 8 fig. |
Egilomen cochlidim {Con)e liedate, 1937y, o 324,
Iredale. 1941a0p. 269,

COMPARISONS

E. coclilidium differs from E. globosy in its
flattened shell and wide umbilicus. It s most
similar o species of Rhiaphodon but lacks aper-
tural barriers and has less crowded apical sculp-
ture. Discocharopa aperta (Fig. 93) has i wide
umbilicus and prominent radial sculpture but is
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FIG. 129. Egilomen cochlidium (Cox, 1868). a, ¢, d, Upper Pine Ck, Canungra, SEQ. OMMO16905. b, Mills
Rd. Moonpar S.F,, NSW. OMMO17290. a, genitalia: b, details ot penis interior: c. talon and carrefour: d.
pallial cavity. Scale lines as marked.

FIG. 128, Egilomen cochliduun (Cox. 1868). a—c. Clarence River, NSW. AMC63505, fectotype: d, h. Mills
Rd, Moonpar S.F., NSW. QMMO17290; e-g, The Island, off Gratton, NSW. AMC57247. a—c, entire shell;
d. marginal teeth: e, entire shell; f. apical sculpture: g, post nuclear sculpture: h. central and lateral teeth. Scale
lines as marked.
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much smaller, lacks regular spiral sculpture and

% £§ has finer, more crowded radial ribs.
< 222 £2 05 7
= T o TYPE MATERIAL
LecTotryPE: AMC63505, Clarence River, NSW,
iz Heightof shell 1.25 mm, diameter 2.26 mm, H/D ratio
T .. 0D.55 D/U ratio 3.14, whorls 4 1/2,
S ~ PARALECTOTYPES: AMCI153714, 2 specimens, same
collection data as holotype.
=g £z
S 4oom E2 s o g 22z o OTHER MATERIAL
£ FoSeoowzoo- e = RS = Dorrigo. NSW (1, AMCG3790); The Island, off Graf-
ton,NSW (12, AMC57247), O'Reillys, Lamington
. i} N.P., SEQ (28°14°S. 153°15°E), MFF (1,
" iz }:5 AMCI129243, 17 Mar 1981, AM/QM - ABRS); W
E z == 5;1‘ ¢ = = 32 2z ¢ side Richmond Range, NSW, tributary of Duck Ck
§ (28°33°S, 152"40°E) (2, AMCI128524, 14.Mar 1981,
b3 P i s AN/QM - ABRS): top of Condamine River Valley,
i iz 7 ek W slope of Wilson's Peak, NSW (28°16'S, 152°28°E)
: 332 I8 2% &8 & % 2 £ (1, AMCI28637, 16 Mar 1981, AM/QM - ABRS);
= Upper Pine Creek, Canungra, SEQ, NVF/Araucaria,
: oz . . under rock (1, QMMO16905, 21 Jan 1987, J. Stanisic,
5 2o 2 B ;5 D, Potter); Mills Rd. Moonpar S.F,, NSW (30°13'S,
7 :3F gEr F2 oz ¢ oz it f3 3 152°39°E) minforest (1, QMMO17290, 7 Mar 1987,
% 2 - - N 1, Stanisic. D, Potter); Carr's Creek, Clarence River,
¥z NSW (1, AMC8737, presented C. Hedley. ex Brazier,
:‘ 3 Z E2 Rossiter, Cox: 1, AMCI152253, ex Brazier); Cherry
fo & s 2s 4L n = 3 2L ZI s Tree North S.F, NSW (28°54'S, 152°45°E) litter (5,
17 F 2 %2 = 2 =Sz Tz T AMCIS3714, AMCI154732, 19 May 1976, P.H. Col-
§; man. |. Loch): Goomburra S.F., SEQ (27°59'S,
i . R 152°21°E) (1, AMC128618, 16 Mar 1981 AM/QM -
é' S Lo §§ o R EH :5§ . ABRS): N of Darrigo, Clouds Ck S.F.. NSW
3 2 222 5% f 2 LT O35 5 (30°07°S. 152°41°E) dense rainforest (1, AMC-
z - 128319, 11 Mar 1951, AM/OM - ABRS). . 5.5km N
O R o of Dorrigo NSW (30°23°S. 152°44°E) (1, QMMO-
H E_ == fi ] 10794, Mar 1981, AM/QM - ABRS); Cunninghams
2 Ft g2z 33 5 o5 %ar s¢ 7 Gap, SEQ.leaf litier (1, OMMO17291, 18 Jun 1979,
3 = = R G. Annabell): Koreelah Ck, Beaury S.F., NSW (28'-
5 21°S, I52°20°E) (3, AMCI54735, 18 May 1976, P.H.
% z- 53?, :?g iz Colman, 1. Loch).
T OEf g oA oz oz omi H o
- -0 T2 57 T 72 7= T DIAGNOSIS
Shell diameter 1.91-3.07 mm (meun 2.35 mm)
9 : T L with 4- to 5 1/8- (mean 4 1/2+) tightly coiled
E o xx 83 - 51 22« whorls, the last descending rapidly in front.
E = 5 e T =33 %3+ Apex and spire (Fig. 128¢) flat to slightly
N elevated, SP/BWW ratio 0.09-0.27 (meun (). 18),
5z height 0.95-1.83 mm (mean 1.30 mm). H/D
gg -2 0 T T T T ratio 0.49-0.61 (mean 0.55). Protoconch of 1
z%

17210 1 §/8 whorls, mean diameter 491.8 pum at

. “ 1 1/2 whorls.  Apical sculpture (Fig. 128f) of
P . drs=x PEE ¥ g widely spaced. slightly curved, broad, prominent
. iz 8 2 ed 255 .5 £2 radial ribs, and low, inconspicuous spiral cords.
; ifzlizz ip oty i ifi i3 #% Postnuclear sculpwre (Fig. 128g) of broad,
“ & SO = = widely spaced, protractively sinuated radial ribs.
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FIG. 130. Distribution of Egilomen cochlidium (Cox,
1868).

30=47 (mean 36.8) ribs on the body whorl.
Ribs/mm 4.22-5,99 (mean 5.07), Microsculp-
ture (Fig, 128g) of finc radial riblets, 8=12 be-
tween cach pair of mujor ribs, and fine crowded
spirals. Sculpturc continuous on the base. Um-
bilicus (Fig. 128b) wide to very wide, U-shaped,
diameter 0.60-1.03 mm(mean 0.82 mim). D/U
ralio 2.59-3.47 (mean 2.93). Sutures impresscd.
Whorls flattened below and rounded above 2
laterally compressed periphery (Fig. 128c). Aper-
ture ovately lunate. Lip simple, thick, margins
convergent. Columella only slightly dilated.
Parictal callus well developed. Colour white to
light straw-yellow. often cavered in dirt particlcs.
Based on 10 measured adults.

Vas deferens a thin tube. Epiphallus (Fig.
120b), cylindrical, greatly expanded, reflexing
prior to entering penis apically through a simple
pare surrounded by two fleshy lips. Penis (Fig.
129b) short, internally with a large, apical. lon-
gitudinal pilaster, and a basal, circular pilaster.
Penial retractor musele (Fig. 129b) inserted on
the epiphallus prior to its junction with the penis.
Free oviduct short, moscular, internally with lon-
gitudinal pilasters.

Radula (Fig. {28d,h) with central toath greatly
reduced.

Based an two dissccted specimens (QMMQ-
16905, OMMO17290).

RanGEAaNDHABITAT

Mainly confined to cooler subtropical
notaphyll vine forests on highlands of the Great
Dividing Range (berween Dorrigo, NSWand the
Mistake Mountains, SEQ), und the McPherson
Ranges on the NSW/QLD border. The carly
Grafton/Clarcnce River records need 1o be con-
firmed. The only data available on microhabitat
are from a specimen collected from seil under i
rock at Canungra, SEQ,

REMARKS

The apical Jongitudinal penial pilaster and
basal penial stimulator contrast with the apical
stimulator and basal longitudinal pilaster of £
globosa. This difference in penial surface sculp-
ture is probably a speeies recognition change
brought about by sympatric interaction. £.
cochlidiwm is poorly represented in collections.

Egilomen globosa sp. nov.
(Figs 131-133; Tables 22, 25)

ETYMOLOGY
Latin globosa, rounded; referring to shell
shape.

COMPARISONS

FE. glabosa differs from E. cochlidium in
having o mare globose shell with strongly
¢levated spire.more crowded radial ribs, more
prominent spiral cords and closcd umbilicus. k.
globosa s most apt to be confused with the
sympatric Cralapa stroudensis (Fig. 95) which
has similar shell shape, prominent radial ribbing
and closed umbilicus. However, C. stroudensis
has fewer whorls, 1 more conspicuous apertural
sinus, less clevated spire, thinner lip. and a
greater number of ribs on the body whorl, El-
sothera genithecata (Fig. 108) and E. nautilodea
(Fig. 106), from northern NSW, have closcd
umbilici and prominent radial ribs, but are much
larger, with flatter spires, and comparatively less
crowded radial ribs on the body whorl.

Type MATERIAL

HOLoTYPE: QMMO17292. sidetrack off Mt Archer
Rd, Mt Mee S.F., SEQ27°03'S, 132°41'E. Collected
31 Sept 1982, AM/QM ABRS. Height of shell 1.87
mm, diameter 2.47 mm. H/D ratio 0.76. whurly 4 3/,
PARATYFES: QMMOI12t78, AMC136521, 20
specimens, same collection dala as haloivpe; Mt
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FIG. 132, Egilomen globosa sp. nov. Terania Ck. Nightcap Range, N.P.. NSW. OMMO17012, paratype. a,
genitalia: b, penis interior; ¢. lalon and carrefour; d. hermaphroditic duct: ¢, ovotestis: f. pallial cavity, Scale
lines as marked.
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FIG. 133, Disiribation of Egilomen globosa sp, nov.

TYPESPRCIES
Omphaloropa varicosa sp. nov.

DIAGNOSIS

Shell small, mean digmeter 2.23 mm. with
tightly coiled whorls (mean4 1/2-), last descend-
ing rapidly. Apex and spire moderately
¢levated.  Protoconch with low spiral cords,
Post nuclear sculpture of very widely spaced.
prominent, protractively sinuated radial ribs and
microsculpture of low radial riblets and spital
cords which have raised knobs at their intersec-
fion. Umbilicus wide. cup-shaped. Sutures
strongly impressed. Aperture roundly lunate. lip
simple. Columella only slightly dilated.

Terminal male gemtaha with epiphallus poor-
ly differentiated from vas deferens. entering
penis apically through a papillate verge. Penis
with a sheath and internal longitudinal pilasters.
Female genitalia without unusual features,
Radula with very small tricuspid central tooth,
othenwisc typical.

COMPARISONS

Omphaloropa is conchologically distin-
guished by small size, apical spiral cords, few
widely spaced radials on the adult whorls and
wide cup shaped umbilicus. Rhrophodon is also
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small, with wide umbilicus and many to few
radial ribs on the adult whorls, but in contrast has
curved. spaced radials on the protoconch, and
few to many lamellate barriers in the aperture.
Sinploveaintensa has aspirally lirate protoconch
but more crowded postnuctear radial ribs.

Omphaloropa varicosa sp. nov.
(Figs 134-136: Tables 26. 27)

ETvyvoLoGy
Latin variv, ditated vein: referring 1o the
prominent postnuciear radial ribs,

COMPARISONS

Within its runge. Q. varicosa is most apt to by
confused with Sinployea intensa und species of
Rhwophodon. 8. intensa has a brown shell with
spiral cords on the protoconch but has very
crowded radial ribs on the body wharl und much
smaller umbilicus (Fig. 137). Sympatrnic
Rhiophodon also have monochrome or {lammu-
lated shells with wide umbilicus and few to many
radial ribs on the adult whorls. However, in
comtrast to 0. varicosa, they have a radially lirate
protoconchs with weak spiral elements, and few
to numerous apertural lamellae,

TyPE MATERIAL

HoLoTtypPe: QMMOI17281, Gavial Creek, Boulder-
combe, SEQ (23°34°'S. 150°28°E) MVF, in litter,
collected by J. Stanisic. D. Pouer. 9 Jul 1983, Height
of shell 1.42 mm. diameter 2,36, H/D ratio 0.60, D/U
ratio 2.21, whorls 4 §/8.

PARATYPES: SOUTH-EAST QUEENSLAND - QM-
MO 16805, BS specimens, same dala as holotype;
sidetrack off Mt Archer Rd,. M1 Mee S.F., (27°04'S,
152°31°E) NVF/Araucaria (3. QMMO15077, 6 Sept
1983, J. Stanisic, D. Potter); Dawes Range (24°28°S,
ISIT07'Ey MVF/Araucaria (600+, QMMO12671,
AMCI36800: AMCI36780 OMMO12651. 4 Sept
1982. AM/QM-ABRS): Bouldercombe Falls, SEVT
(2, OMMOI17276, 29 Mar 1983, G. Annabell): Dan
Dan Scrub, SEVT. in litter (5. QMMO16803, 10 May
1984, ). Stanisic. D, Pouter); Freds Rd, Mt Mee
(27°05°8, 152°42°E). rainforest, leaf litter (7,0MMQO-
8363, 14 Apr 198(0. 1. Stanisic, N. Hall, A Green):
Kenilworth S.F. (26°40°S, 152°36° E) Araucaria, leafl
litter (15. QMMO17280.22 May 1980, 1. Stanisic, A
Green).

OTHER MATERIAL

SOUTH-EAST QUEENSLAND - Entrance to stale
forest olf Yubba Creek Rd. Yabba Creek S.F.
(26°28'S, 152°3R7E) (1, OMMO13370, 7 Sept 1982,
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FIG. 135. Omphaloropa varicosa sp. nov. Gavial Ck, Bouldercombe, SEQ. OMMO168035, paratype. 3,
genitalia: b, penis interior; ¢, ovotestis: d. talon: e, hermaphroditic duct: . pallial cavity. Scale lines as marked.

FIG. 134, Omphaloropa varicosa sp. nov. a—c, Gavial Creek, Bouldercombe. SEQ. QMMOI7281. holotype;
d-h. same data as holotype, QMMOI16805. paratypes. a—c. entire shell: d. radula: e. apical sculpture; f, post
nuclear sculpiure; g-h, central and lateral teeth. Scale lines as marked.
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FIG. 136. Distribution of Omphaloropa varicosa sp.
nov,

AM/QM-ABRS): Fred's Rd, Mt Mee (27°05°S,
152°43"E) NVF litter (1, QMMQ15981, 28 Qct 1984,
1. Stanisic, G. Annabell); Cunningham’s Gap, near
monument (28°04'S, 152°24'E) 755m, SNVF/ferns
(8. AMCI136808, QMMOQ12679, 7 Dec 1981,
AM/QM-ABRS): Little Yabba Ck, Tmbil S.F.
(26°28°S, 152°38°E) NVF (6. QMM012020,
AMC136437, 8 Sept 1982, AM/QM-ABRS):
Montville Rd, near Kondalilla Falls N.P. (26°40°S,
152°52°E) vine thicket on side of road (1, QMMO-
11979, 8 Sept 1982. AM/QM-ABRS).

DiaGNosis
Shell diamcter 2.03-2.34 mm (mean 2.23 mm)

MEMOQIRS OF THE QUEENSLAND MUSEUM

with 3 3/4 to 4 3/4 (mcan 4 1/2-) tightly coiled
whorls last descending rapidly. Apex and spire
(Fig. 134¢) moderately elevated, SP/BWW ratio
0.18-0.44 (mean 0.29), height 1.03-1.42 mm
{mean 1.26 mm). H/D ratio 0.50-0.64 (mean
0.7). Last whorl descending more rapidly.
Protoconch white, glossy, exsert, 1 1/2 to 1 3/4
whorls, mean diameter 505.1 pmat 1 /2 whorls.
Apical sculpture (Fig. 134¢) of 12—15 low spiral
cords. Postnuclear sculpture (Fig. 134a) of
widely spaced, prominent, protractively
sinuated radial ribs, 18-35 (mean 26.8) ribs on
body whorl. Ribs/mm 2.79-4.93 (mecan 3.83).
Microsculpture (Fig. 134f) of fine thread-like
radial riblets, 18-35 between each pair of major
ribs. crossed by numerous low spiral cords with
distinct raised knobs produced at their intersec-
tion. Umbilicus (Fig. 134b) wide. cup-shaped,
diameter 0.70-1.07 mm (mean 0.91 mm), D/U
ratio 2.16-2.92 (mean 2.48). Sutures strongly
impressed. Whorls rounded below and
shouldercd above a rounded periphery (Fig.
134c). Aperture roundly lunate. Lip simple.
thickened slightly. Columella only slightly di-
lated. Parietal callus strongly developcd.
Colour brown with alternate light and dark
brown radial streaks. Based on 29 mcasured
adults.

Genitalia with a poorly differentiated epiphal-
lus which enters the penis apically through a
large papilla (Fig. 135a.b). Penial retractor
muscle inserting on the penis adjacent to the
penis-epiphallus junction. Epiphallus internally
with longitudinal pilasters. Penis (Fig. 135b)
pear-shapcd with a distinct bulb and sheath, in-
ternally with apical papilla and low, spongy lon-
gitudinal pilasters.

Based on 3 dissected specimens (QMMO-
15077, OMMO16803).

RANGE AND HABITAT

Humid subtropical notophyll vine forests in
the southern part of its range; drier microphyll
vine forests (with Araucaria emergents) and
semi-evergreen vine thickets in the north. O.
varicosa has been found living among litter and
in soil. but not under logs.

REMARKS

Conchologically O. varicosa could be linked
with Sinployea but the simple internal penial
structures relate O, varicosa to other charopids
reviewed in this study.,

O. varicosa may be abundant in certain
localities e.g. 600+ specimens were collected in
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[}
=2
=
)

the Dawes Range, SEQ (QMMOI12671, QM-

H R R MO12651, AMC136800, AMCI136780) in Sep-
= Bf 5E o3f 3%zt tember, 1982,
-
= § & z § £ Sinployea Solem. 1983
I T T T
= FEOGE SR 7E 7S Sinploven Solem, 1983, p.81.
¥ T
£ 07 3 Z % TYPE SPECIES
2 43z oz2 ] v Sinplovea peasei Solem, 1983; by original
£ €23z A o 7E designation.
PREVIOUS STUDIES
. s ¥ F._; 2 Solem (1983) introduced Sinployea for 49
£ Sz Sy 23 osf oz Pacific Island charopids that show a uniform
pattemn of anatomical variation. The penis inte-
z, s e - - - rior is characterised by an apical verge, muscular
O E 33333 collar and stimulatory pads in the lower part of
s 2 iz 32 it the chamber. Conchologically Sinplovea is con-
H scrvative with fine apical spiral cords. rounded
£z R o whorls with radial nbs, and microsculpture of
I 3=, z T 3 radial riblets and fine, low spiral cords in all
$ B5E 2% 2f R B i3 species.
3s¢e - -7 Sinployea includes *Cralopa’ intensa Tredale,
=+ 1941. whosc characters arc close to the average
iz $ 5§ 7 Pacific Island species.
Tz cxr Uz me FUoxd
E273E sz e2 dr v: iz DISTRIBUTION AND ECOLOGY
i In the Marianas in Micronesia; parts of
S P Melanesia including Kiribati (= Solomon Is) and
s : = 3 Vanuatu (= New lebrides): and into Polynesia
z o %P L 5% If as far east as the Society Islands. Locally S.
. S intensa is confined to subtropical notophyll vine
s forests of northern NSW and SEQ. Its northern
2 = Z A limit is the Rundle Range near Rockhampton. S.
3 ZE 3 A intensa often occurs in strand-line rainforests
- ° = = 0T within this region e¢.g. at Byron Bay, NSW:
Cooloola. SEQ; Eurimbula, near Bundaberg,
-_. § f g§ & = SEQ: and Burleigh Heads, SEQ.
= S O S
SR R COMPARISONS
P - Sinployea is not easily confused with other
. : P ¢ % Charopidae. The small, reddish-brown shell,
S S E S G slightly elevated spire, apical spiral cords and
E TooTLon%ozDois postnuclear crowded radial ribs are distinctive.
Setomedea is larger, has apical spiral cords, and
if more complex adult sculpture with periostracal
gz : =z & ¢ setace on the major rnibs. Cralopa has prominent
B radial ribs. narrow to closed umbilicus, apertural
sinus, and apical sculpture of low, broad. radial
z ribs and weak, low spiral cords. Omphaloropa
gy zp 2t } (Fig. 134), has apical spiral cords but few major
3 31 5% i ' radials on the body whorl, 4 wide cup-shaped
2 LA & umbilicus. and low microsculpture.
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Sinployea intensa (Iredale, 1941)

g X %é xzf (Figs 137-139; Tables 26, 23)
= C e Cralopa intensa Iredale, 1941a, p. 269, fig. 5.
5 g =g COMPARISONS
izt 5 o3 d¢ 2 S. intensa is distinguished from sympatric
3 T =TT charopids by its small brown shell which has few
whorls, small umbilicus, apical spiral cords, and
kg 2 :3 postnuclear sculpture of crowded, protractively
2 S DA O sinuated radial ribs. Setomedea nudicostata
£ oo w2 dd ddg (Fig. 35) has a flammulated shell and squiggly
apical spiral cords. Omphaloropa varicosa (Fig.
I . 134) has a brown to flammulated shell with few
. 3% 35 I8 prominent radial ribs. Discocharopa aperta
g s 24 2z aidg (Fig. 93) has crowded radial ribs on adult whorls
but is smaller, white to straw-yellow in colour,
. saEs £p Zo with wide umbilicus, radially lirate apex, and
;g _ i3 3 b i3 complex postnuclear spiral sculpture.
S - TYPE MATERIAL
z 3 I HoLoTyPE: AMC63496, Bryon Bay, NSW. Height
Z 3=z. =8 2% L 1.15 mm, diameter 2.30 mm, H/D ratio 0.50. D/U
; g2t R g $ i il ratio 4.00, whorls 3 5/8+.
E OTHER MATERIAL
g é 'z Z3 AMC31650, AMC63769, 4 specimens, Cape Byron,
3 ‘gg - s' f§§ NSW. Coliected Lower, ex J.C. Cox; Kenilworth
§Z £ = F El S.F.,SEQ(26°37°S, 15242 E) rainforest, leaf litter (1,
i3 OMMO17284, 22 May 1980, J. Stanisic, A. Green);
%E R PRI . Mt Mudlo, Kilkivan S.F., SEQ (26°01°S, 152°13’E)
;g z %jﬁl;g %?:: %2 Araucariag/NVF, litter (13, OMMO17283, 17 Jul
E s E zhis ZF Iz 1980, J. Stanisic, A. Green); Kalpowar S.F., SEQ
= - (24°43°S, 151°21'E) MVF/Araucaria, litter (12, QM-
g MO17287, 15 Jul 1980, J. Stanisic, A. Green); rain-
- 832 =z £2 forest walk, Kalpowar S.F., SEQ(24°41°S, 151°21°E)
= ¢ = 238l 31 kil MVF/Araucaria (1, QMMO12576, 4 Sept 1982,
£ 8 W ddtd g g AM/QM-ABRS); Below summit, Mt Warning, NSW
(28°24°S, 153°16’E) (1, OMMO10511, Mar 1981,
~ fada  Es g3 AM/OM-ABRS); Mt. Fort William, Kalpowar S.F.,
gt o~ 9737 331 3% SEQ, 833 m, CNVF (1, OMMO16824, 3 Jul 1984, J.
= 32 ZZeZ fz =2 Stanisic, D. Potter, K. Emberton); Whian Whian S.F.
N. of Lismore, NSW, rainforest (1, QMMO6294, 12
) g 5 Sept 1976, M.J. Bishop); Mt Guyra N.P., SEQ
g e ,,E i 221 (25°49’'S, 152°35°E) MVF/NVF/Araucaria (2, QM-
: =5 553 47 IE MO12075. 7 Sept 1982, AM/QM-ABRS): Burleigh
Heads N.P..SEQ, vine thicket, under logs (2, QMMO-
Sz 16917, 21 Jan 1987, 1. Stanisic, D. Potter); Freds
e - - o~z = -z Road, Mt Mee SEQ (27°057S, 152°43°E) NVF, litter
e (1, QMMO15980, 28 Oct 1984, J. Stanisic, G. An-
3 nabell); Cooloola N.P., SEQ (25°557, 153°08 E) 50m,
f e 2w am CNVF on sand (1, QMM 06350, 25 Oct 1976, M.J.
é_gﬁgg éﬁg : %S §§ Bishop); sidetrack off Mt Archer Rd, Mt Mee S.F.,
5 582 R OB i SEQ (27°04°S, 152°41"E) (1, OMMO12180, 31 Sept
B §§° 5 3% & 35 %% 1982, AM/QM-ABRS; Byangum, Tweed River dis-
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trict, Nth NSW, scrub, (2, AMCG63779); Cape Byron,

: 2 S Nih NSW. (2, AMC140493, 1 May 1058, 1. Price);

s = L L Byron Bayv, NSW (2, AMCI40483, C.F. Mec-

= - - Lauchlan): South Grafton, NSW (2, AMC.63785);

Mudlo Gap., Mudlo S.F., SEQ, MVF/Araucaria,

§§ iz (26°01°S. 152714°E). (55. AMC136654. QMMO-

z 2o oy oz i oz 12352, 2 Ot 1982, AM/QM-ABRS); Yarraman

= e Forest Drive, Yarraman S.F., SEQ, MVF, {26°50°S,

_ IS1°57°E). (3, AMC136587, OMMO12262, 31 Sepi

=X 1982, AM/QM-ABRS): Cooloola Nat. Park. SEQ,

3 s = s = = id SNVFonsand (23°57'S, 133°06°E) (2, AMC 136489,

R = s s s 22 QMMOI2112.6 Sept 1982, AM/QM-ABRS); Bobby

Runge S.F. SEQ, NVF, (24°37°S, 151°32°E) (10,

- - B AMCI36505. QMMO 12141, 6 Sepl 1982, AM/QM-

L iz iz ¥z ABRS): Blackbuu Range. ¢. 7.4 km S of Benarkin,

£ s iz 5 £ % s 22 SEQ. MVF/Aruucaria (26°53'S. 152°11°E), (5.

AMCI136565, OMMOI12239, 31 Sept 1982, .

- - Stanisic. D. Pouer); Mt Fort William, Kalpowar SF,

£2 £ SEQ, NVF (24°39'S, 151°20°F) (2, AMCI36759

2 ¢ % % Zc QMMO12690. 4 Sept 1982, AM/QM-ABRS): NE of

- - Monto, Katpowar SF., SEQ. vine thicket/scrub litter

- (24°42°S. 151°21°F)(2, AMC1376851, QMMO 13153,

N is &z 4 Sept 1982, AM/QM - ABRS); NW of Miriam Vale,

zat £ ¢ g & fif = Colosseum Ck., SEQ, rainfarest along creek (24°23°S,

%° A 1SI°27°E) (7, AMCI37894, QMMO13264, 6 Sept

1982, AM/QM-ABRS); Bulburin SF. § of Gladstone,

iz £5 SEQ. 540 m. CNVF-A1 forest type (24°31°S,

e e o 1 151°29°E) (1. AMCI32213. 8 May 1975, W.F.

=2 ¢ = = =z Ponder, J.B. Burch, P.H. Colman): Eurimbula S.F.. S

of Gladstone, SEQ, 10 m (24°11°S, 151°50°E) (4,

- . n . AMCIS2214, AMCI52215, 7 May 1975, .8, Burch,

: =4 3 I W.F. Ponder. P.H. Colman): Rundle Range, SE of

= Z 2 § Z % 3if &Y Rockhamplon, SEQ. 30 m (23'39°S, 150°59°E)

- . - N (muny, AMC 152216, AMCI52217 6 May 1975, 1.B.
. . . Burch, W.F. Ponder. P.H. Colman).

E I s = ¢ Ziz oz DIAGNOSIS

= e T Shell diameter 1.95-2.55 mm (mean 2.31)

with 3 1/2+to 3 7/8- (mean 3 5/8+) loosely coiled

35 iz ==z whorls, last whorl descending more rapidly.

2 0. o ¢ - EI Apex and spire (Fig. 137¢) flat 0 shghtly

- = = = -z- -2 elevated, SP/ABWW ratio 0.02-0.19 (mean().12),

leight of shell 0.97-131 mm (men 1.13 mm),

z z H/D ratio 0.45-0.54 (mean (L,30), Protoconch of

... . s oaeoeno JE0 13810l 172 whorls. mean diameter 5748 wm

E [ at | 12 whorls. sometimes exsert but generally

flattened. Apical sculpture (Fig. 137d) of ¢, 12

iz glossy. evenly spaced, fine spiral cords.

E2 - - 0 - - - v = Postnuclear sculpture (Fig, 137¢) of complex.

3 protractively sinuated, crowded radial ribs, 81—

116 (mcan 92.1) ribs on the body whorl.

. 2 5 w3z oz & = Ribs/mm 10.65-16.79 (mean 13.11). Micros-
S - culpture (Fig. 137¢) of finc radial riblets, 5-11
: £ g% iZoiEii between each puir of major ribs, and low spiral
L - L A S b cords which form raised knobs at their intersec-



208 MEMOIRS OF THE QUEENSLAND MUSEUM

e g
? sl e
gty wt .
) A1 B
v -
P
H
e ~
* . ¥
« -

. . - {“, % 2
- s, 5 B
L Rt £ R %
- ¢ ) i 5, .
I3
¥ R . N ;' . f%
" oo .¥ ‘12
. ; J e .
- \ . . i '2 o .4
’ ¢ i f L o wE )
& ¢ i ; 4 Wew ozt
T by iy A F
o ¥ = ; . ' } f&@’,w % o
. o WAL Vs #
IR A
N . ) ) )
7 ! ié: 1 5 i E ‘;ﬁ,“' o ;
) 7"*5 ’ P2 P
YRS 1L B Py oy
& e B PR
e . il Ok i ol
b Howerpoki V100 T g R0y

e
w’j;
%L
s -
i £
IS T o

c 5 AA o

FIG. 137. Sinployea intensa (Iredale, 1941). a—c, Bryon Bay, NSW. AMC63496, holotype: d—e, Mudlo Gap,
Mudlo S.F., SEQ. QMMOQ012352; f-g, Cherry Tree North S.F., via Casino, NSW. AMC154769. a—c, entire
shell; d, apical sculpture; e, post nuclear sculpture; f, central and lateral teeth; g, marginal teeth. Scale lines
as marked.
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FIG. 138, Sinplovea intensa (Iredale. 1941). Burleigh Heads N.P.. SEQ. QMMO16917. a, genitalia; b, d,
details of penis; ¢, talon and carrefour; e, ovotestis: f, pallial cavity. Scale lines as marked.
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FI1G. 139, Distribution of Sinplovea intensa (Iredale,
1941).
tion with the microradials. Sculpture continuous
on the base. Umbilicus (Fig. 137b) wide, V-
shaped, last whorl decoiling more rapidly,
diameter 0.35-0.78 mm (mean 0.66 mm). D/U
ratio 3.17—.00 (mean 3.78). Sutures strongly
impressed, Whorls rounded above and below
the periphery (Fig. 137c). Aperture roundly
lunate. Lip simple, slightly thickened. Columel-
laweakly twisted toward umbilicus. Parietal cal-
lus well developed, margins convergent. Colour
brown. Based on 17 measured adults.
Epiphallus (Fig. 138d)short, muscular, reflex-
ing before entering the penis apically, internally
with longitudinal pilasters. Penis (Fig. 138a)
short; externally differentiated into an upper and

MEMOIRS OF THE QUEENSILAND MUSEUM

a lower chamber: without sheath. Details ot
upper chamber and epiphallus entry unavailable.
Lower chumber with a semicircular (horseshoe-
shaped?) pilaster (Fig. 138b). Penial retractor
muscle (Fig. 138a) inscrting on the penis ad-
jacent to the epiphallus-penis junction.

Radula (Fig. 137f.y¢) tvpical for genus.

Based on 1 dissected adult (QMMO16917).

RANGE AND HAEITAT

Humid sub-tropical notophyll vine forest in
northern NSW and SEQ: drier microphyll vine
forest berween Gvmpie and Rockhampton, SEQ:
and strand line vine forests at Bryon Bay, NSW,
Burleigh Heads, Cooloola and Eurimbula, SEQ.
The laiter habitat preference is unusual in the
context of Australian specics but as a remnunt of
4 much wider Pacific Island distribution it is not
unexpected. 8. intepsa lives under the bark of
fallen trees and has the typical grey markings also
present in semi-arboreal Pacific Island Sinplovea.

REMARKS

S. intensa is similarto S. eurvomphala (Solem,
1939) trom Vanuatu in external appearance of
penis,insertion of penial retractor muscle, shape
of epiphallus, unusual muscular collar on the free
oviduct, andpallidl configuration (Solem, 1983).
However S, intensa hus more postnuclear nbs, 1S
smaller in size, and has a less elevated spire.

Subfamily ROTADISCINAE Baker, 1927

This taxon was introduced (Baker, 1927) for
endodontoid snails with incomplete sccondary
ureter. and kidney with a rectal lobe much longer
than pericardial lobe. Solem (1983, p. 70) in-
cluded the subfamily in the Charopidae for
species with or without a complele secondary
urcter and weakly to strongly bilobed kidney.
He considered that the peculiar apical sculpture
and unusual variations in genital morphology
were the main distinguishing features and in-
cluded the Northern Hemisphere Rotadiscus
Pilsbry, 1926, Radiodiscus Pilsbry and Ferriss,
1906, Radioconus H.B. Baker, 1927 and
Radiodomus H.B. Baker. 1930, together with
Microcharopa Solem, 1983 from the Pacific
region.

Rotacharopa gen. nov.

ETYMOLOGY

A combination of syllables from Rotadiscinae
and Charopidae.



SYSTEMATICS OF AUSTRALIAN CHAROPIDAE

TYPE SPECIES
Rotacharopa annabelli sp. nov.

DIAGNOSIS

Very small to minute Charopidae, diameter
range 1.77-2.46 mm, with 4 5/8+ to 6 1/8 very
tightly coiled whorls, last descending more
rapidly. Apex and spire weakly to moderately
clevated. Apical sculpture of short. slightly
twisted segments, organised into spiral rows, and
weakly curved, low radial ridges. Postnuclear
sculpture of very crowded (densilamellata) to
modecrately spaced (annabelli). protractively
sinuated radial ribs. Microsculpture of very fine
radials and low, broad spiral cords which are
raised at their intersection with the microradials
to form an elongate bead. Umbilicus very nar-
row, U-shaped to almost completely closed by
reflection of the columella. Sutures impressed:
whorls shouldered above and rounded below a
laterally compressed periphery. Aperture
roundly lunate. Parietal callus weakly
developed.

Animal with slender foot and tail. Kidney with
well developed, vaguely triangular, elongate
pericardial lobe and a reduced rectal lobe.
Ovotestis two teardrop-shaped lobes lying in the
apical whorls of the digestive gland. Terminal
male genitalia with epiphallus differentiated into
ascending and descending arms.  Descending
arm of epiphallus with transverse thickenings
internally. Epiphallus entering penis through a
simple pore surrounded by a large fleshy pilaster.
Penial retractor muscle inserted on the epiphal-
lus, or on the ¢piphallus - vas deferens junction
(annabelli). Pcnis large. barrel-shaped, with
(kessnert), or without a verge, normally with
longitudinal pilasters which may be modified
(annabelli). Penis with short (annabelli), long
(kessnert) to extremely long (densilamellata)
preputial tubular extension. Vagina long, rarcly
short (annahbell), internally with longitudinal
thickenings. Free oviduct short. Atrium without
unusual fcatures. Spermatheca typical. Radula
with tricuspid central and lateral teeth (central
slightly smaller) which have a long slender lan-
ceolate mesocone and short, pointed ectocones.

DISTRIBUTION AND ECOLOGY

Rotwacharopa is confined to moist notophyll
vine forests and drier microphyll vine forests and
vine thickets of south to mid-cast Queensland.
Undescribed rotadiscines, with flatter shells and
more open umbilici, also occur in this region
{Stanisic, unpublished). Rotacharopa kessneri

211

and R. annabelli have been collected in close
proximity to each other near Gladstone, SEQ,
and further ficldwork may demonstate sympatry.
Both species have modified penial surfaces
which indicate possible microsympatry but this
sympatry may also involve undescribed taxa.

The two southern species, R. densilamellata
and R. kessneri live under logs. whilst R. an-
nabelli is a litter dweller.

COMPARISONS

Other charopids reviewed in this study which
have similar-sized shells lack the peculiar apical
sculpture of Rotacharopa. Rhophodon has a
flattened shell with wide umbilicus. apical sculp-
ture of prominent radial ribs, and apertural bar-
riers; Discocharopa has apical sculpture of
prominent radial ribs and weak spiral wrinkles,
and a saucer-shaped umbilicus; Omphaloropa
has a very wide cup-shaped umbilicus and con-
tinuous spiral cords on the protoconch; and
Sinployea intensa has continuous apical spiral
cords, fewer whorls and a more open umbilicus.
Microcharopa Solem, 1983 from Fiji is readily
distinguished from Roracharopa by its lower
whorl count, smaller size, flatter shell and very
wide umbilicus.

KEY TO SPECIES OF ROTACHAROPA

1.Postnuclear sculpture of widely separate radial
ribs {(mean ribs/mm 6.62) (Fig. 140a)
....................................................... annabelli

Postnuclear sculpture of more crowded radiai
ribs (Figs 143a, 146a) e 2

2.Postnuclear radial ribs very crowded: umbilicus
more open (Fig. 146b), mean D/U ratio 4.93
............................................... deunsilamellata

Postnuclear radial ribs less crowded; um-
bilicus more closed (Fig. 143b), mean D/U
TAHOD. 7T ot e kessneri

Rotacharopa annabelli sp. nov.
(Figs 140-142; Tables 26. 29)

ETYMOI 0GY
For Gracme Annabell who provided assistance
with collecting.

COAMPARISONS
The widely spaced ribs (mean ribs. mm 6.62),
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SYSTEMATICS OF AUSTRALIAN CHAROPIDATL

lurge whorl count, narrow umbilicus, details of
iniernal penial sculpture and position of penial
retractor muscle insertion separate R. annabelli
[rom its congeners.

TYPE MATERIAL

HoroTyre. QMMQ17300, Mt Archer, Rock-
hamptan, MEQ, leaf liter, Collected by G. Annabell,
23 Dee 1978 Heighi of shell 1.23 mmn, diameter 1.89
mm. H/D ratio 0.65. D/U ratio .26, whorls 6 1/8.
PARATYPES: QOMMOS348, 26 specimens. same col-
lection data as holotype: Mt Archer, Rockhamplon,
MEQ. about one third of the way up (23°21'S,
150°35°E), remnant vine thicket in gully (62. QMMO-
11639, OMMO11919, 30 Jun 1982, J. Stanisic):
Guavial Creek, Bouldercombe MEQ (23734°S,
150°28°E). MVF. Titter (24, QMMO16807, 9 July
1983, J. Swnisic, D. Pouer): Bouldereombe, W of
Rockhumpton, MEQ, rainforest liiter (10. QMMO-
12827, 3 Feb 1980. V. Kessner): ¢. 7 km E of Mt
Morgun, MEQ(23°3%°S. 150°28'E) MVF/NVF, litter
(1, QMMO17301, 11 Jul 1980, 1. Stanisic. A, Green,
5.0MMO12117,29 Jun 1982, ). Stanisic; 4, QMMO-
11633, 29 Jun 1982; ). Stanisic); W side of Mt Moare,
SW of Gladstone. MEQ. in patch of vine thicket. litter
(24°02°S, 151°05°EY (5, AMC137875, QMM 013203,
5 Sepl 1982, AM/OM-ABRS).

OTHER MATFRIAL

Calliungal, MEQ (1, AMC264, CT Musson); W of
(iladstone, MEQ. underleaves on ground in bottle tree
scrub (1. AMC32996, Aug 1908, S W. Jackson).

DHAGNOSIS

Shell diameter 1.77-2.36 mm (mean 2,00 mm)
with 5 3/8 to 6 1/8 (mean 5 3/4-) tightly coiled
whorls, the last descending more rapidly  Apex
and carly spire (Fig. 140¢) flattened 1o
depressed. SPBWW ratio 0L11-0.26 (mean
0.16), height 1.13-1.54 mm (mean 1.28 mm).
H/D ratio 0.52-0.69 (mean (.63). Pratoconch of
1 5/8 to 1 3/4 whorls, mean diameter 343.5 pm
at 1 1/2 whorls, Apical sculptare (Fig. 140¢) of
shost segments arranged in 1418 spiral rows
crossing a series of curved, broad radial ribs and
ridges.  Postnuclear sculpture (Fig. 140f.g) of
line. widely spaccd, weakly protractively
sinuated radial ribs, 34-51 (mean 41.3) on the
bodv whorl. Ribs/mm 3.60-7.45 (mean 6.62).
Microsculpture (Fig. 140f) of very fine radial
riblets, Y-16 between each pair of major ribs,
crossed by low spiral cords which arc raised at
their junction with the microradials, producing a
beaded effect. Umbilicus (Fig. 14011 very nar-
row, U-shaped to completely closed by rellec-

tion of the columellar margin, diameter 0.23-
0.27 nm (mean 0.25 mm). D/U ratio 6.85-8 54
(mean 7.60). Sutures impressed. Wharls
shouldered above and rounded below a laterally
compressed periphery (Fig. 140¢).  Aperture
roundly lunate. Lip simplc., columella slightly to
strongly reflected over the umbilicus. Parietal
callus well developed. Colour golden-vellow
horn, Based on 19 measured adults.

Epiphallus (Fig. 1413) muscularised with as-
cending and descending arms, internally with
well developed transverse thickenings (Fig.
141b). entering penis through a simple pore sur-
rounded by a large circular pilaster. Penis (Fig.
141b)clongate. with a short basal extension (Fig.
141a). internally wilh strong pustules and ir-
regularly shaped pad-like thickenings (Fig.
141b). Penial retractor muscle (Fig. 1414) in-
serted at the epiphallus - vas deferens junction.

Radula (Fig. [40d) with central tooth slightly
smaller than laterals.

Based on 3 dissected specimens (QMMO-
11633).

RANGE AND HARITAT

Inleaf litter in dry micsophyli vine forests and
vine thickets between Gladstone and Rock-
hampton. SEQ.

REMARKS

The shift in insertion of the penial retractor
muscle to the epiphallus - vas deferens junction
is most likely related to whorl count increase.

Rotacharapa Kessneri sp. nov,
(Figs 143-145; Tubles 26, 29)

ETYMOLOGY
For Vince Kessner. in recognition of his con-
tribution to Australian malacology.

CoMPARISONS

K. kessneri differs from R, densilamellata in
having coarscr sculpture, a less clevated spire
and narrower umbilicus. Anatomically it lacks
the very long penial extension of R. densilamci-
lata.

TYPRE MATFRIAL

Hototyee: QMMO17302, ¢. 8 km from Kalpowir
on Fireclay Rd, Kalpowar S.F.. SEQ (24°43'S,
I51"21°FE). MVFAraucaria, liter. Collected by J.
Sunsic. A, Green, 15 Jul 1980, Height of shell | 30
mm. diameter 2.28 mo. H/D o 0.61, D/U o
11,12, whotls 5 1/44.
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FIG. 141, Rotacharopa annabelli sp.nov. c. 7Tkm E of Mt Morgan, SEQ. OMMO11633. a, genitalia: b, details
of penis interior; c, ovotestis; d, hermaphroditic duct; e. pallial cavity. Scale line as marked.

FIG. 140. Rotacharopa annabelli sp. nov. a—-c, Mt Archer, Rockhampton, MEQ. QMMQO 17300, holotype: d.
c. 7km E of Mt Morgan, MEQ. QMMO11633, paratype; e~h, same data as holotype,. QMMOQOS8348, paratype.
a—c. entire shell; d, lateral teeth; e, apical sculpture: f, post nuclear sculpture; g. details of microsculpture; h,
base. Scale lines as marked.
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FIG. 142, Distribuhon of Rotacharopa gnnabelli sp.
nov.

PARATYPES: QMMO17303, 6 specimens, same dals
ay holotype: Mt Goonaneman. via Childers, SEQ,
rainforest (3. QMMO17304, 7-8 Feb 1951, R, Raven.
G. Montenh) high up onriver bank beside road. Cania
Gurge, SEQ (242t SUISO™SETE), rainlurest, litter (2,
OMMOI17305. 14 Jul 1981, J. Stanisic, A. Green):
Dan Dan Scrub, SEQ. SEVT. liver (4, OMMO16802.
10 May 1984, 1. Stanisic, D. Pattery: Mi Biggenden,
SEQ, SEVT on limestone outcrop, litter {1, OM-
MO UAR2A, 3 Jul 1084, 1. Stanisic. D. Potter, K. Em-
berton): SW ol Mirtam Vale, Qld. Colosseum Ch.
rainforest along creek (24°23°S0 I51°2T°F) (8.
AMCIZ7893, QMMO 13263, 6 Sept 1952, AM/QM-
ABRSY: Mi Fort William, Kulpowar S.F . SEQ. NVF
(2SS 2rE) (3, AMCI30755. OMM 0123594,
4 Sept 1952, AM/OM-ABRS): W ot Childers, Lime-
stone Ck S.F (2571578, 151755°E1 (5, AMCLATR30,
OMMOI13327, 3 Sept 1932, ANUOM-ABRS); Ruin-
furest walk, Kalpawar S.F.. MVFE, SEQ (2474175,

FIG. 143, Reracharapa kessneri sp nos.

MEMOIRS OF THE QUEENSLAND MUSEUM

1I51°21'E) (3, AMCI136743, OMMO 12575, 4 Sept
1982, AM/QM-ABRS).

OTHER MATERIAL

Bulburin S.F.. S of Gludstone, SEQ. 380 m (247°34°S,
131729°E) (1, AMCI32210, 8 May 1975, ).B. Burch,
W.F. Ponder, P.H. Colmun);, Bulburin SF., S of
Gludsiane, SEQ. 540 m, CNVF-A1 forest type
(24°31°S 1517297E) (11 AMCIS2211, 8 May 1975,
W.F. Ponder.J.B. Burch. P.H. Colman); Bobby Range
SFE., SEQ. NVF (2437°S, I131°32'E) (12, AMC-
136504, OMMOI2135. 6 Sept 1982, AM/OQM-
ABRSY; Clifton Range S.F., SWol Fairlies Knob N.P.,
SEQ. Vine thicket/Arquearia (25°34°S, 152°16°E) (2,
AMC136A72, QMMO12376. 2 Oct 1982, AM/QM-
ABRS); ¢. 12,1 km NW Granite Creek Crossing, on
Bobby Range - Mt Perry Rd, SEQ, NVF/palms, under
logs (2, QMMO16844, 16 Sept 1985, J. Stanisic, D.
Potter); summit, Mt Booroon Booroon, SWof Miriam
Vale, SEQ, MVFidraucaria, smong rocks (5, QM-
MO16849, 17 Sept 1985, 1. Stanisic, D. Poter).

DIAGNOSIS

Shell diameter 1.85-2.46 mm (mean 2.15 mm)
with 4 7/8- to 5 5/8+ (mean 3+) tightly coiled
wharls. last whorl descending more rapidly.
Apcx flat (Fig. 143c). spirc slightly to moderate-
Iv elevated, SP/BWW ratio 0.10-0.24 (mean
0.15). height 1.15-1.60 mm (mecan 1.31 mm),
H/D ratio 0.37-0.63 (mean 10.61). Protocanch of
1 3/R whorls, meuan diameter 3837 umat 1 1/2
wharls.  Apical sculpture (Fig. 143¢) of short
segments grranged in spiral rows and curved.
broad radial ridges and ribs. Postnuclear sculp-
ture (Fig. 143f.¢) of finc. moderately spaced o
crowded, weakly pm[racti\clv sinuated radial
ribs, 57-146 (mean 15.8) ribs on the body wharl.
Ribs mm 8.83-19.32 (meun 14.19). Micros-
culpture (Fig. 143f) of line radial riblets, 510
between each pair of major ribs, and low spiral
cords which are raised af their junction wilh the
microradidals to Torm a bead. Umbilicus (Fig.
143b.h) marrow. U-shuped. diameter D.16-0).29
mm (mesn 0,23 mm). DU ratio 7.23-11,90
{mean Y710, Swvtures impressed. whaorls
shouldered above and rounded below g broadly
rounded periphery (Fig. 143¢). Aperture broad,
roundly lunate. Lip simple. columella margin
shightly twisted toward umbilicus. Parietal ¢ul-

a-¢. ¢, 8km from Kalpowar on Fireelay Rd. Kulpowar S b, SFO.

QMMO! 7302, hototype: ¢. 12 1km N of Granite Ck crossing. Babhy Range. SEQ. OMMOI16844: ¢,
C‘ulmseum Ch. SW ol Miriam Vale, SEQ. OMMO13265. paratype. a—c. entire shetls d. centrul and luteral

feeth:e

e, apical sculpture: [ post nucteur scetplure: g deniils of micrasculprure: b hase. Scale lines as marked,
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FIG. 144, Rotacharopa kessneri sp. nov. Summit. Mt Booroon Booroon, SW of Miriam Vale. SEQ.
QMMOI16849. a. genitalia; b. details of penis interior: ¢, hermuphroditic duct: d, talon and carrefour; ¢,
ovolestis: . pullial cavity. Scale lines as marked.
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FIG. 145, Distoibution of Rotacharopa kessneri sp.
nov.

lus developed.  Colour beige to light-golden
horn. Buased on 18 measured adults.

Fpiphallus (Fig. 144a) with short, narrow as-
cending arm and much wider descending arm
that has thick, transverse, fleshy pilasters inter-
nally (Fig. [44b). Epiphallic pore (Fig. t44b)
simple, surrounded by a weak fleshy collar.
Penis (Fig. 144a) with a wide upper chamber, a
lower, eylindrical section, and a basal extension
(Fig. 144a). Internally, penis with strong pus-
tulations arranged into longitudinal thickenings
(Fig. 144b) and an apical conicul verge. Penial
retractor muscle (Fig. 144a) inscrting on the
cpiphaltus at the point of reflexion.

Radula (Fig. 143d) typical.

Based on 4 disscected specimens (QMMO-
16849 OMMO16844).

RANGF AND HARITAT

Under logs in dry microphyll vine forests and
vine thickets berween Biggenden and Calliope,
SEQ. It has alse been found in the wetter wam
subtropical notophyll vine forests of the Bobby
Range and Mt Fart William. The species appears
1o be able to wolerate drier conditions and oceurs
in “fringe” rainforest in the Cania Gorge. near
Monto, SEQ.

219

REMARKS

R. kessneri may be sympatric with R, annabelli
because the two species have been collected
within only a few kilometres of each other west
of Gludstone, SEQ.

Rotacharopa densilamellata sp. nov.
(Figs 146-148: Tables 26. 30)

ETyMOLOGY
Latin densus. crowded: und lamella, platc:

referring to the postouclear sculpture of crowded
ribs.

CUMPARISONS

The small, globose shell with many tightly
coiled whorls. elevated spirc. crowded, fine
radial ribs, and small umbilicus, identify R. den-
silamellare in SEQ. Anatomically the pecuhar
preputial extension of the penis (Fig. 1474) is
distinctive.  The only other species apt to be
confused with R. densilamellatais the sympatric
Egilomen globosa, but it has adult sculpture of
fewer, broad radial ribs, 4 completely closed
umbilicus, and a sinuate lip with apertural sinus.

TyPE MATERIAL

HoLotvee: QMMOI17296, Kenilworth S.F.. SED
(26°37°S. 152°42°E) rainloresy, leal liver. Collected
by ). Sianisic. A, Green. Height of shell 1.38 mm,
diamewer 1,95 mm, H/D ratio 0.71. D/U ratio 5.27,
whorls 4 3/4-,

PARATYPES: QMMO17297, 4 specimeny, same col-
lection daia as holotype: sidetrack off Mt Archer Rd,
Mu Mee S.F., SEQ (27°04°S. 152°41'E)
NVF/Araucaria (20, QMMOI5081, 6 Sept 1983, 1.
Stanisic, D. Poller); Kenitworlh S.F., SEQ (26°35°S.
1532°36°E) mixed NVFE (12, OMMO6285, 18 May
1976, M. Bishop): Fred's Rd, M1 Mee., SEQ
{27°05°S. 152°43°E) rainforest, leaf litter (11,
OMMOS347, T4 Ape 1980, 1. Stanisic, N. Hall, A.
Green; (6, OMMOI15984, 2% Oct 1984, ). Stanisic, G,
Adnnabell): Little Yubba Creck, Imbil S.F., SEQ
(2A°28°S, IS2°38'E) NVF (4. QMMO12018, AMC-
136435, 8 Sept 1982, AM/QM-ABRS); Kenilworlh
S.F., SEQ (26730°S, 152736 E) Araucaria, leal litler
(12, OMMOS346. 22 May 198D, 1. Stanisic, A.
Green); . 25.5 km and 28.5 km trom Goomburra vn
Goomburrg $.F. Roud, SEQ NVF/Palms/Araucario
(8, OMMOQ12094, AMCI36815. 7 Dec 1981

AM/OM-ABRS; [, OQMMO11125. 16 Mar 19581,
AM/OQM-ABRS): "Rainforest Park”, near Maleny, on
Malenv-Montvillz Rd, SEQ NVF, under log (1, QM-
AMOTIEE3. S Dec 1082, ). Stanisic): Kenilwarth S.F
SEQ (26735°S, 152°42°E) c. 80 m, rainforesveucalypt
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emergents (22, OMMOG6284, 3 May 1976, M.J.
Bishop): Cunninghams Gap N.P., SEQ, near monu-

EEY =
- -
= = -
sS4 3

=3 RE
= ==

<
x
3

5 z i = 3 ment, 755 m. SNVF/ferns (28°04°S, 1527°24°E) (104,
' ‘ AMCI36805, OMMO12676. 7 Dec 1981, AM/QM-
ABRS); Montville Rd near Kondalilla Falls N.P.,
g SEQ, vine scrub on roadside (26°30°S, 152°52°E) (2,
= &z s AMCI136411. OMMO11980, B Sept 1982, AM/OM-
5 T=EC ° ABRS): Cunninghams Gap N.P.. SEQ, near monu-
- ment, MVF/Araucaria (28°04°S, 152°24°E) (10,
N o AMC128609, OMMO10993, 16 Mar 1981, AM/QM-
z =z 2F = = £ z x  ABRS) sidetrack off Mt Archer Rd. Mt Mee S.F,,
z s 0% R2® R 2 R = SEQ NVF/Arancaria (27°04°S. 152°41°E) (6.
OMMOI2176, AMC136522, QMMO12179, 31 Sept
_ 1982, AM/QM-ABRS).
: £ £ z: zzaz £ z & OTHER MATERIAL
- Little Yabba S F., SEQ (26°34°S, 152°39°E) c. 160
. oo m. cucalypt and vine forest (1, QMMO6301, 3 May
£z E 1976, M.J. Bishop): Maiala N.P., Mt Glorious, SEQ,
z 3= i = 2 2 NVF_leaf litter (1. OMMO11853. 20 Jun 1982, MSA
s party): Boombana N.P.. Mt Neho, SEQ. wet
z o sclerophy 11 {1, QMMO6298, Aug 1976, M.). Bishop);
3 3z if Campbell’s Camp, Kenilworll S.F., SEQ (26°42°S,
3 ¥ ofr RE s 2 2 2 152'37°E) CNVF, leal litter (1, QMMO17295. 1 Jul
z_ S T T 7 7 1980. 1. Stanisic, A. Green): Cunningham’s Gap.
I: SEQ. leuf litter (1, QMMO17299, 18 Jun 1979, G.
£ % Annabell):c.0.3km N of Little Yabbu Ck. on Maleny-
LA T - - = Kenilworth Rd, Kenilworth S.F. SEQ (26°37'S.
i3 TET = =5 C 132°42°E) hiter (2. QMMO13334, 19 May 1983, K.
Lz Collins. J. Stanisic).
i = £ DIAGNOSIS
- E z g2 3L ro% % Shell diameter 1.79=2.16 mm (mcan 1.94 mm)
= - with4 38+ 1057 8- (mean 5 1/8+) tightlv coiled
- - whorls, last whorl descending sfowly,  Spire
- EE clevated (Fig. 146¢), apex tending to be flat-
: ] iz zzz oz oz £ fened, SPEBWW ratio 0.21-0.53 (mean 0,34).
- height 1.23-1.532 mm (mean 1.35 mm). H.D
ratio 0.67-0.78 (mecan .71}, Protoconch of 1
1,2 to | 3/8 whorls, mean diameter 428.3 pm at
= iz =z = -z 1 1I'2Zwhorls. Apical sculpture (Fig. 146d.¢) of
- =T - 7 7 short scgments arranged in 19-235 prominent
crowded spiral rows overlving broad. curved
z rudial ribs and ridges. Postnuclear sculpture
E . I . (Fig. 14061) of narrow, crowded. weukly protrac-
’ < 27 =7 uvelysinuated radial ribs, Y3-206 (mean 139) on
B the bady whorl, whose intertices are 4-=3 times
;é their widih.  Ribs, mm [6.18=36.65 (mecan
25 3 FIG. 140, Rotacharepa densifamellana sp. nov. a-c,
: Kenilwarth S FOSEQ. QOMMOI7296, holotype: d-f,
E e - oz . 3 g Is same duta as holoty pe. QMMOS3In, paraty pe g-h,
B s 52 22 g fof i Cunningham’s Gap, STQ. OMMOI2674. paraty pe.
= i3 T ¥ 33 i : if .2 % a-c.entire shell:dl apical seulplure: e Jetals ol apical
b §55% (% 3% 2 3 % 23 2% 2 spiral cards: 1. post nuclear sculpture: g. central and

Lureralteeth: h. murgmal teeth. Scale lines as marked.
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FIG. 147, Rotacharopa densilamellata sp. nov. Cunningham’s Gap N.P.,SEQ. OMMO10993. QMMO12676.
paratypes. a, genitalia; b, details of penis interior; ¢, hermaphroditic duct and carrefour; d, talon; e, ovotestis:
f. pallial cavity. Scale lines as marked.



SYSTEMATICS OF AUSTRALIAN CHARQPIDAE 223

75°58 @‘ \{/
\§ Qi

%6°S - o %\1 Q\ h7

\&ymple\)ﬁ

N &

l’mgaroy\
27°s %

% ngrlabane

28°8 NN o

wv&ﬁ%l
oes v §alt. > 500m .Llsmore

151°E 152°F 152°E 154°E

F{. 148, Distribulion of Relacharopa densilomel-
tata sp, nov.

22.10). Microsculpture (Fig. 1461) of very fine
radial riblets, 6-10 between cach pair of major
ribs. and equally fine spiral cords, which are
raised at their intersection with the microradials
producing a beaded effect.  Umbilicus (Fig.
146d) narrow, U-shaped, diameter 0.35-0.51
mm {mean 0.41 mm). D/U ratio 4.08-5.27
(mean 4.93). Sutures impressed. Whorls
shouldered above and rounded below the
periphery (Fig. 146¢). Aperture roundly lunate.
Lip simple, columella slightly deflected toward

umbilicus. Parietal callus strongly developed.
Colour light-brown. Bascd on 14 measured
adults.

Epiphallus internally with transverse pilasters,
entering penis apically through a simple pore
(Fig. 147b). Penial retractor muscle (Fig. 147a)
inserted on epiphallus at the point of reflexion.
Penis (Fig. 147b) thin walled. with a very long
prcpulml extension (Fig. 147a), internally with a
simple, apical epiphallic entrance. and strongly
pustulose walls; pustules arranged in vague lon-
gitudinal rows (F[g 147b).

Raduta (Fig. 146g,h) typical.

Based on 4 dissected specimens (QMMO-
10993, QMMO12676).

RANGL AnD HABITAT

Disjunct distribution in cool subtropical
notophyll vine forests of the Great Dividing
Range in southern Queenstand, and the warmes
subtropical notophyll vine forests of the D™=
Aguilar, Conendale and Blackall Ranges, SEQ
it Tives under logs.

REMARKS

R. densitlamellaia has a more elevated spiie
than either of its congeners and the longer prepu-
tial tube may be a secondary maodification related
to this height increase.

There appears to be considerable interpopula-
tional variation in the shells of R. denstlumellata
but much of the available material is subadult
and not suitable for statistical analysis,

EXTRALIMITAL RELATIONSHIPS

Allempts 10 relate the Charopidae reviewed in
this study to extralimital charopids remain tenta-
live because of the lack of knowledge about
some of the major regional charopid faunas,

Solem (1983} reviewed the Pacific Basin
species but only briefly mentioned the large
radiations of New Caledonii, Lord Howe 1stand
and Norfolk Island. Climo (1969, 1970, 1971,
1978, 1980, 1981, 1983) reviewed a large num-
ber of New Zealand species, but omitted impor-
tant comporative data on shell sculpture and
anatomy. Additionally, a large number of New
Zealand charopids are still undescribed (Solem,
Climo and Roscoe, 19581, p. 454). Locally, the
Australian charopid fauna has thus far received
scant attention with only Solem (1984), Smith
and Kershaw (1985) and more recently Stanisic
(1987) presenting significant detail on a handful
of species. Nevertheless broad comparative ob-
servations are possible.

SHELL PATTERNS

The extent of conchological variation in
Australian species is similar 10 that in New
Zealand charopids but contrasts with the relative
stability shown by Pacific Basin taxa.

With the exception of Microcharopa mimula
Salem, 1983 and the widespread Discocharopa
aperta (Mallendorff, 1888), apical sculpture in
Pacific Island species consists of spiral cords.
Patterns of apical sculpture in New Zealand
species may be spiral, radial, reticulate, smooth
or otherwise modified (Climo, 1969b, 1970,
1981, 1983). Among species examined in this
study, a combination of curved radial ribs and
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dial longer than rectal lobe. Letomola contorius,
Egilomnen cochlidium, E. globosa and Sinployea
intensa have equal to subequal kidney lobcs
(Figs 69g, 129d, 132f, 138{) while the remainder
have the pericardial lobe much longer than the
rectal lobe.

An incomplete sccondary ureter was pre-
viously recorded in the Charopinae only in
Oreokera crunulus (Odhner, 1917) and O. nim-
bus Stanisic, 1987 from north Queensland. and
Amphidoxa marmorella (Pfeiffer, 1850) from
Juan Fernandez. Thisisa primitive condition in
the Charopidae (Solem, 1983; Stanisic 1987).
Its presence in genera such as Hedleyoconcha,
Setomedea and Ngairea, which all show typical-
1y disjunct relict distributions, is not surprising,
and a similar condition in southern Australian
and New Zealand species would not be unex-
pected. Shortened secondary ureters have been
reported for some extralimital Rotadiscinae
{Baker, 1927) but were not present in rotadiscine
species reviewed here.

Intrusive mantle-gland tissue was noted in the
majority of species examined. This structure is
rare in Pacific Island species and present only in
Graeffdon graeffei (Mousson, 1869) and
Semperdon xyleborus (Solem, 1983). Extent of
its occurrence in New Zealand species is not
known but it has been recorded for Charopa
coma (Gray, 1843) and Phenacolelix pilula
(Reeve, 1852),

In local species the ovotestis usually consists
of two clumps of palmately clavate to finger-like
lobes of alveoli oriented parallel to the plane of
coiling and embedded in the apical whorls of the
digestive gland. Occasionally lobes assume a
right angle orientation and may vary in size and
number. All Pacific Island species have ovotestis
lobes parallcl to the plane of coiling. Informa-
tion on New Zealtand species is scarce although
both parallel and right angle orientation have
been reported. Stanisic (1987) considered that a
right angle orientation of the ovotestis was a
primitive character. However, from this study it
appears that ovotestis orientation is related to
shell height. Hedleyoconcha, Ngairea and Len-
webbia have elevated shells and right-angle
orientation of the ovotestis. In contrast,
Setomedea, which possesses a primitive pallial
configuration, has a less elevated shell and the
typical parallel orientation. Gyrocochlea
vinitincta hasa biconcave shell, with secondarily
enlarged body whorls, and has the ovotestis
oriented at right angles.

Number and size of clumps are variable and

I~
[
w

probably related to variability in whorl count and
shell size. Ngairea murphyi and Hedleyoconcha
delia have bigh whorl counts and multipte
clumps of ovotestis (Figs 10d, 24¢) while the
small Sinployea intensa and Letomola contortus
have single bilobed clumps (Figs 69¢, 138e).
Among Pacific Island and New Zealand species
the ‘two clump’ condition is typical. Some
Pacific Island Semperdon Solem, 1983 and
Sinplovea Solem, 1983 show reduction to a
single clump but there are no cxamples of the
increase in clumps recorded in some Australian
and New Zealand species.

The penis of Pacific Island species is pear-
shaped with the penial retractor muscle inserting
on the penis head, or epiphallus, very near to the
epiphallus-penis junction. The penis lacks a
sheath, and internally, has a basic pattern of
apical verge. circular ridges and a pocket
stimulator. Among Australian subtropical taxa
verges are rarely present, penial collars are con-
fined to a handful of genera and a true pocket
stimulator is seen only in Nautiliropa omicron
(Fig. 65¢). Instead there is a simple. apical (oc-
casionally subapical) entrance of the epiphaltus
and few to many longitudinal pilasters which
may be modified under conditions of sympatry.

The penes of Hedleyoconcha and Ngairea
have an apical muscular collar (Figs 4b, 10b,
13b, 16b, 24¢, 27b) which is comparable with
that of the New Zealand Phenacohelix pilula
(Reeve, 1852) (Solem, 1983, p. 28). Addition-
ally the large fleshy penial pilasters of Cralopa
are similar to those of the New Zealand Cavellia
sterkiana (Suter, 1891) and C. colensoi (Suter,
1891) (Climo, 1969b).

According to Climo (1980, 1983) Pulch-
ridomus,Aesclirodomus, Charopa and Phenaco-
charopa have a constricting ‘sphincter” dividing
the penis into distinctly sculptured upper and
lower chambers. A similar pattern is seen in
Elsothera sericatula and E. genithecata (Figs
105e, 109b).

Most Australian, New Zealand and Pacific
Island species have a well defined epiphallus.
However, some New Zealand species lack an
externally differentiated epiphallus. A com-
parable Australian species is Seromedea janae in
which the epiphaltus is partially incorporated
into the penial complex (Fig. 39¢).

RADULA

The typical charopid radula has tricuspid
central and lateral tecth (usually the central tooth
is slightly smaller) with long lanceolate
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The highly modified Letomola contortus is
possibly aderivative of the Gyrocochlea-level of
specialisation which has undergone size and
shell sculpture reduction associated with a shift
in microhabitat to life on rock surfaces. En-
larged, bulbous protoconch and elongate
genitalia indicate descent from a large ancestor
whose organ systems are consistent with the
elongate Gyrocochlea pattern. Barrier forma-
tion and sulcus development in L. contortus can
be correlated with change to small size and al-
tered lifestyle. The bilobed kidney (with acutely
angled ureteric arms) is probably a secondary
modification directly attributable to reduction in
whorl count.

Rhophodon also has apertural lamellae but
these are independently derived from those of
Letomola. The coiling pattern, whorl profile and
strong radial sculpture suggest affinities with
Gvrocochlea lineage. However the apical sculp-
ture does not.

Coenocharopa is diverse in subtropical rain-
forests. The various species lead relatively
specialised lifestyles among the dirt particles of
the litter, on rock surfaces, or among moss on
logs. Their shells have undergone reduction in
primary calcified sculpture and developed fine
deciduous periostracal ribs and extensions.
Radial apical sculpture, enlarged penial com-
plexes and expanded epiphallic pore suggest dis-
tant relationship with the Cralopa/Elsothera
complex.

Problems associated with Discocharopa have
been discussed in the systematic section. In
essence the subtropical Discocharopa may be a
a locally derived group. Apical sculpture indi-
catcs possible relationships to the Cralopa-E!l-
sothera group.

Egilomen is represented by the depressed,
widely umbilicate and strongly ribbed E.
cochlidium and the globose, almost imperforate,
more heavily ribbed E. globosa. The bilobed
kidney (without evidence of whorl number
reduction) suggests a quite separate derivation to
other radially-ribbed genera reviewed herein,

Omphaloropa varicosa with spirally lirate
apex, wide umbilicus and large tubular penial
verge does not appear to have any close
equivalent among other subtropical species.
Another species with spirally lirate protoconch,
Sinployea intensa, represents a remnant of a
more widespread Pacific group.

Epiphallic and penial modifications distin-
guish Rotacharopa while the peculiar apical

sculpture relates the genus to the Pacific Island
Microcharopa and North American Radiodiscus.

Knowledge of Australian Charopidae is still at
a rudimentary level and reflected by the mosaic
nature of morphological trends outlined above.
Production of a formal generic phylogeny would
be a futile exercise at this stage. Rather | have
proposed a scheme of hypothesised relationships
(Fig.149) which summarises the preceding dis-
cussion and information given elsewhere in this
study. It identifies the probable multiple origins
of the fauna and outlines major trends discussed
herein.

PauUP

A preliminary computer-based cladistic
analysis using PAUP was carried out. Seventy-
five characters (42 anatomical, 33 conchologi-
cal) (Appendix) were chosen and ordered. The
resultant cladogram (Fig. 150) shows that taxa
with highly differentiated shells such as
Coenocharopa and Omphaloropa are distin-
guished from the more generalised groups such
as Gyrocochlea and Rhophodon. However,
there are also some unusual associations where
a high degree of conchological convergence is
involved, viz. Ngairea levicostata and Mus-
sonula verax ; N. murphyi and Hedleyoconcha
delta. Egilomen globosa is associated with the
Rotadiscinae even though the latter has marked-
ly different sculptural and anatomical features.
Elsothera and Cralopa are associated with taxa
lacking a complete secondary ureter and the
conchologically specialised Setomedea is
separated from other species lacking a complete
secondary ureter. Gyrocochlea, Biomphalopa
and Nautiliropa were grouped together, and the
highly modified Letomola coniortus was placed
near these genera.

BIOGEOGRAPHY

The Australian charopid fauna possibly con-
sists of 250-300 species but prior to the present
study, which introduces 27 species, only 110
species level taxa had been named. Hence, with
probably less than half the available species
described, and an even smaller number subjected
to detailed analysis, it is premature to be confi-
dent about understanding their biogeography.
The treatment below provides a synoptic review
of climatic, geologic and vegetational changes in
the east coast region during the Tertiary; brief
discussion of charopid distribution patterns; and



synthesis placing the taxa of this swdy into
broader bingeographic context.

BACKGROUND

In subtropical and tropical eastern Australia
distethunion of land snails and rainforest are
linked. In the Charopidite, which is ucknow-
ledged to be a Gondwanan family (Van Bruggen,
1980). this celutiunship probably had its origins
in the Late Cretaccous when mesie forests were
more widely spread than at present, Since the
Cretaceous few Charopidac have made the tran-
sition to driersclerophytl forest, in spite of potent
cnvironmental change which has favoured the
development of acrophilic ecommunitics.  This
indicates a strong ccological bond between these
tiny snails and closed forests which is probabfy
duc to convergent habitat prelerence, The
ceological factors which favour development
and persistence of rainforests .. moisture and
cutrophic soils, arc also those which fovour the
success of terrestrial molluses. For suails, rain-
lorest also provides shelter and food. These
canclusions are not very difTerent from those of
Solem. Climo and Roscou (1981 whn fnund fhat
mntsture and spatial quality were signiticant fac-
tors in the survival of snail species in the
Munuhau Peninsuly area nf New Zealand, and
Boyveotw (1934), who considered that shelter,
Hime and moisture were key factors in determin-
ing local occurrences of British tand molluscs,

Anstrshi separated from Gondwanaland inthe
carly Tertiary reaching its present position at the
edge of the Astan plate in the mid-Miocene
(Kemyps, 1981 Kemp and Galloway, 1981). In
the early Tertiary, most of Austiafia would have
resided within a weak band of wind circulafion
and the surrounding warm secas would have
resulted 10 widespread precipitation. But with
opening of the southern ocean and drifl
nurthward into lower latitudes, significant chan-
aes in climate occurred, Circum-polur circula-
tion significantly reduced heat transpart between
ihe eyuator and pole resulting in latitudinal
stratification of water temperatures.  Conse-
quently araund the middle of the Miocene, the
sea surface cooled and precipitation on land
Jeelined.  From that time unidity has been a
daminant factor in Austruha’s climate with wet-
ler phases occurring only briefly,  Ruipforest
communitics, widespread at the beginning of the
Teruary, retreated to refugia and were replaced
by a xeric adapted biota. However, in ¢astern
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Australia, two geological events contributed 1o
the maintenance of mesic communitics in the
wike of the arid phaseswhich elsewhere resulted
in the removal of the widespread rainforest {lora
(Martin. 1978).  Fustly, cpisodic uplift of the
castern hightands began in the Palevcene with
major clevation occurring in the late Miocene
and Pliocepe. Sceondly there was widespread
igncous aclivity in castern Australia along and
adjacent to the castern highlands (Weliman and
MacDougall, 1974), in northern NSWovyl-
canism continwed into the mid-Miocene while in
SEQ peak activity occurred inthe Oligocene and
Plio-Pleistocene, The eastern lighlands ensured
orographic rainfall and enabled species to radiate
altitudinatly, while indirectly, vulcanism
provided favoursble soil-water conditions in 4
basically dry wfertile continent. The fact that
mest land snails in castern Australia now accur
i ramforesl” indicates thul the persistence of
moist refugia was critical W Lheir survival in this
reginn  The ingjor refuges duning these dry
rcriods were in the moist uplands, and in
owhmds ulong major drainage lines —ureas
which were nnt large. but wel.

Climatic changes in the late Quaternary were
similar in amplitude to those expericneed in the
Miocenc and Pliocene bul occurred in more
rapid succession, Galloway and Kemp (19581)
concluded that these changes must have pliced
considerable stress on montane and coastal en-
vitonments and that modern communities in
these situalions are reccnt phenomena consisting
of biots which have survived inisoluted refuges.

Recent studies by Kershaw (1980, 1981) on
potlen samples from crater lakes on the Atherton
Tablclind, confirmed that the ctimatic fluctus-
tions of the late Tertiary bad dramatic effects on
the Australian vegetation.  Kershaw's results
shiwed that between 83,500 and 79,000 BP,
complex rainforest covered the Atherton
Tableland under rainfall much higher than today,

These conditions persisted untif about 38.000 BP

when u major change necurred and wer-adapted
arapcarian forests of the Atherton Tableland
were replaced by drier communities charac-
terised by Ewcalyprus and Casuarina. These
dominated the area until 8=10,000 BP when rain-
forest again cmerged from retreats.  Kershaw
(1980, 198 1)y was further able o demuonstrate that
these Incal. environmental changes could be ap-
plied to other arcas along the cast coast,

The palynotngical studics of Kershaw (1981)

FiG. 149 Hy pothesised relitionships of charopid geners res icwed in this study
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dominated forests around the Darlington Range.
In wetter times, G. vinitincta dispersed into the
range of G. paucilamellata. Similarly evolution
of loeal Rhophodon probably involved frag-
mentation of a wide ranging ancestral population
into foothill (R. consobrinus) and upland (R.
peregrinus) species. Subsequently R. peregrinus
expanded its range to become sympatric with R.
consobrinus.

Aridity episodes probably isolated the weakly
ribbed Ngairea corticicola in the subtropical
notophyll vine forests of the uplands and
foothills from the heavily ribbed stoek in more
restricted temperate montane refugia. In the
western highlands of the Border Ranges the
development of drier vine forests effectively iso-
lated N. levieostata from the widespread mon-
tane species, N. dorrigoensis. As aridity phases
were replaced by periods of higher rainfall, N.
dorrigoensis was able to disperse from montane
refugia and gradually oceupy the ranges of its
two congeners,

It is more than coincidental that the expansion
of rainforest during wetter periods favoured those
speeices restricted to moist montane refugia.
Thesec communities were able to cxpand into
lower arcas where the soil type was suitable, and
into arcas with less suitable soils where rainfall
was adequate. On the other hand the lowland and
foothill rainforest communities isolated in gully
heads would have expuanded to produce a more
contiguous block, but would not have expanded
to higher altitudes. In contrast drier rainforests
were environmentally cornered. and consequent-
lv. the charopids in them, limited in their dispersal
e.g. N. levicostata and G. comvoluta.

The ability to relate past events of climatic,
geological and vegetational changes to present-
dayv distribution patterns in the Charopidae
varies from group to group. In Coenocharopa.
which contains six species with widely differing
microhabitat preferences, these events have
produced a very complex pattern of species over-
lap. Indications are that the group has undergone
a long period of environmental sifting that has
blurred historical pathways. There is evidence
for segregation of a mesic-adapted highland
species (C. alata) and a species which became
adapted to the morc easterly warm moist
notophyll vine forests of the foothills of the
McPherson Ranges (C. parvicostata). In the
north, C.macromphala and C. sordidus probably
developed from a common ancestor in response
to environmental change which isolated mesic
communities in the D Aguilar Range from the
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araucarian forests of the Blackbutt Range and
Mt. Mudlo region. Most likely more than one
instance of dispersal has brought about the com-
plex sympatric patterns evident today.

Nautiliropa and Mussonula are endemie to this
region and are probably recent loeal derivations
of more generalised stock, viz. Gyrocochlea and
Ngairea respectively.

Restrietion of charopids to wetter coastal
habitats during the latter half of the Tertiary did
not necessarily mean complete extinction of the
family from drier western, sclerophyll-
dominated arcas. Where conditions were
favourable i.e. where moist refugia eould exist,
charopids persisted e¢.g. Cralopa. As mesic
habitats retreated eastward in the face of increas-
ing aridity. C. kaputarensis was isolated in the
moist montane refugia of Mt Kaputar, near Nar-
rabri, NSW, and a little further east, C. carlessi
survived in scattered limestone refugia on the
western edge of the Great Divide. albeit reduced
to a series of cornered disjunct populations.

Limestone habitats are extremely important
refuge zones for land snails. Along the Great
Divide, they typically support remnants of once
more prevalent wet-adapted vegetation,  The
rocks trap available moisture increvices and also
provide protection from wildfires thus enabling
small island communities, quite different from
those in the surrounding open forest, to be main-
tained. Land snails which inhabit these excep-
tional refugia benelit from an ample supply of
calcium. Because of long term isolation and
need to adapt to a lifestyle among and on rocks,
endemicity and specialization among snails is
usually high, Limestones of the Yessabah-Car-
rai bloek. west of Kempsey, are a case in point.
Their isolation from the main subtropical rain-
forest block. presumably due to mesic habitat
regression. has resulted in scparation of several
charopid species from northern congeners e.g.
Rhophodon kempseyensis and Coenocharopa
vessabaliensis, The monotypic Letomola, which
may be a derivative of the Gyrocochlea lineage
ol subtropical charopids. is also endemie to these
limestones.  All these speeies have highly dif-
ferentiated shells and habitat-related radular
modifieations.

CONCLUSIONS

Origins of the castern Australian subtropieal
charopid fauna appear to be diverse.  Groups
with primitive pallial configurations such as
Ngairea, Hedlevoconcha and Setomedea are
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APPENDIX

LIST OF CHARACTERS AND
CHARACTER STATES USED IN PAUP
ANALYSIS

1.Tail differentiation (absent,0; present,1)

2.Foot shape (short broad, 0; bluntly rounded,1;
slender tapered,2)

3.Kidney shape (bilobed,0; moderately bilobed,1;
weakly bilobed,2; almost unilobed,3}

4.Configuration of kidney apex (simple,0; reflexed, 1)

5.Primary ureter configuration (simple,0; reflexed,1;
coiled,2)

6.Length of secondary ureter (incomplete,0; com-
plete,1)

7.Number of lobes in ovotestis (one,0; two,1;
several,2)

8.Ovotestis orientation (parallel,0; right angles, 1)

9.0votestis shape (palmately clavate,0; finger-like,1;
bilobed,2; unilobed,3)

10.Length of talon stalk (long,0; medium,1; very
short,2)

11.Talon shape (circular,0; finger-like, 1)

12.Hermaphroditic duct kinking (unikinked,0;
kinked,1)

13.Vas deferens shape (thin,0; weakly expanded,1;
strongly expanded,2)

14.Nature of epiphallus - vas deferens junction
(simple,0; complex,1)

15.Differentiation of epiphallus (strong,0; weak,1)

16.Presence of epiphallus (present,0; absent,1)

17.Presence of epiphallic sheath (absent,0; present, 1)

18.Epiphallus length (short,0; elongate,1)

19.Epiphallic pilaster pattern (longitudinal,0;
transverse, 1)

20.Epiphallus configuration (ascending arm longer,0;
ascending/descending arms equal,1)

21.Nature of epiphallus - penis junction (simple,0;
complex,1)

22.Position of epiphallus - penis junction (apical,0;
subapical,1)

23.Nature of epiphallic entry into penis (through
pore,0; through verge,1)

24.Position of penial retractor muscle insertion
(penis,0; penis/epiphallus junction,1; epiphallus
near penis,2; epiphallus far from penis,3)

25.Presence of epiphallus - penis binding (absent,0;
present,1)

26.Presence of penis sheath (absent,0; present,1)

27.Penis shape (pear shaped,1; tubular,1)

28.Penis expansion (slender,0; moderately ex-
panded,1; strongly expanded,2)

29.Presence of penial verge (absent,0; present,1)

30.Penial pilaster pattern (longitudinal,0; modified, 1)
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31.Presence of internal penial collar (absent,0,
present,l)

32.Shape of genitalia (expanded,(; elongate.1)

33.Length of atrium (short.(; moderately long,1; very
long,2)

3d.Length of vagina (short,0; moderately long,1; very
long,2)

35.Presence of preputial tube (absent,0; present, 1)

36.Presence of penial stimulatory pad (absent,0:
present,1)

37.Presence of flared extension on radular teeth (ab-
sent,0; present, 1)

38.Configuration of radular row (transverse,0; v-
shaped,1)

39.Nature of central tooth (strongly tricuspid,0: weak-
ly tricuspid, 1)

40.Nature of lateral teeth (tricuspid,0; bicuspid,1)

41.Presence of lateromarginals (present,0; absent,1)

42 Nature of marginal teeth (multicuspid with
vanable-sized cusps.0; other, 1) '

43.Shell coiling pattern (loose,0; normal, 1; tight,2)

44, Nalure of sulures (impressed,0; strongly im-
pressed, 1; channelled,2)

45.Presence of apertural barriers (absent,0; present,1)

46.Presence of supraperipheral sulcus (absent,0;
present, 1)

47.Shape of umbilicus (closed,0: narrow-u, !; narrow-
v.,2; wide-v,3; cup-shaped,4: saucer shaped,S)

48.Whorl profile (keeled,0; angulate,1; flatiened
above and below.2; rounded,2; rounded below 4;
laterally compressed.5)

49.Number of whortls (3.0-3.5.0; 3.5-4.0,1; 4.0—-
4.5,2; 4.5-5.0,3; 5.0-5.5,4; 5.5-6.0,5; 6.0-6.5,6)

5{0.Height of shell (0-1 mm,0; 1-2 mm,]; 2-3 mm,2;
3-4 mm,3; 4-3 mm,4; 5-6 mm,5; 6-7 mm,6)

51.Shell diameter (1-2 mm.0; 2-3 mm,1; 3—4 mm,2;
4-3 mm,3; 5-6 mm.4; 67 mm,S; 7-8 mm 6)

52.H/D ratin ((.40-0.50,0: 0.51-0.60,1; 0.61-0.70,2:
0.71-0.80,3; 0.81-0.90,4)

53.Spire protrusion (depressed,0; 0.01-0.20 mm.1;
0.21-050 mm.2; 0.50-1.00 mm,3; 1.00-2.00
mm.4)

54,Body whorl width (0.01-0.50 mm,0; 0.51-1.00
mm,i; 1.01-1.50 mm,2; 1.51-2.00 mm,3; 2.01-
2.50 mm,4; 2.51-3.00 mm,5; 3.01-3.50.6)

55.SP/BWW ratio (0.00-0,10,0: 0.11-0.20,1; 0.21-
0.30,2; 0.31-0.40,3: 0.41-0.50,4, 0.51-0.60.5;
0.61-0.70,6)

56.Number of ribs on body wheorl (25-50,0; 51-75,1;
76-100,2; 101-125,3; 126-150,4; 151-175,5;
175-,6)

57.Ribs/mm (0.01-5.00,0; S.01-10.00,1; 10.01-
15.00,2; 15.01-20.00,3; 20.01-25.00,4; 25.01-
30.00,5: 30.01-35.00,6)

58.Umbilical width (closed.0; (.01-0.50,1; 0.51-
1.00,2; 1.01-1.50,3; 1.51-2.00,4)

59.D/U ratio (0.01-2.50,0; 2.51-5.00,1; 5.51-7.50,2;
7.51-10,00,3; 10.00-closed,4)

k. Nature of apical sculpture (spiral,0: predominantly
radial, 1; other,2)

61.Presence of radials on terminal part of protoconch
(absent,0: present,1)

62.Presence of regular pits on prowoconch (present,0;
absent.1)

63.Presence of irregular pils on protoconch
{present,0; absent, 1)

64.Presence of apical spiral grooves (presenl,0; ab-
sent,l)

65.Presence of apical spiral segments (present,0; ab-
sent,l)

66.Presence of post nuclear spiral grooves (present,0:
absent, 1)

67.Presence of post nuclear spiral furrows (present,0:
absent,1)

68.Presence of two—parn sculplure on adult whorls
(present,0; absent,1)

69.Presence of post nuclear microradials (present,0;
absent,1)

70.Presence of periostracal blades on major ribs
(present,0; absent, [}

71.Presence of post nuclear periostracal setae
(present,0; absent, 1)

72.Shell colout (monochrome,0; flammulated, 1)

73.Presence of large major radial ribs (present (); ab-
sent.1)

74.Presence of ‘elongate-bead' microsculpture
(present.(0; absent, 1)

75.Nature of beaded microsculplure (elongale,U; cir-
cular, 1)

DATA FOR PAUP ANALYSIS

1.OPTION SETTINGS

NOTU .. ..... . ... .. ... 50
NCHAR ... . . o 15
User-tree(s) . .. .. .. .. v NO
HYPANC .., ., ..... . +..,.... 50
ADDSEQ . ... . . ........ CLOSEST
HOLD . ... ... . .. ... 1
SWAP .. .« . «.....GLOBAL
MULPARS .. ... ... ......... YES
OPT.. ... . .... . ...... FARRIS
ROOT...... .. . ..... ANCESTOR
Weightsapplied . . .. . ... ... NO
OUTWIDTH . ... .............. 30
Missing data code . . . . .. ... 9
MAXTREE . . . .......... 100

2.STATISTICS DERIVED FROM CONSENSUS TREE
Consensus fork index (component count) = 42
CF (normalised) = 0.875

Term information = 400

Mickevich's consensus information (Cl) - 0.290
Levels sum - 6473

Rohlf's CI(1) =0.813

Rohif's - lag C1(2) = 0.16566E+.03

Weighted consensus fork = 0.361
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PAUP DATA MATRIX

Characler states for species in order of listing above.

dorrigo:
002000110221000000000002000100100000101100100021335134322141011111111011117
levicos:

mu;gggJSEIOIIOOGOOO1000100000100l102001001002000204341334??31101ll1111101011?
Cogé‘;g&&l101010000000000020001001000001011001000213351343??23201101011101111?
ca8521011‘[:0.110?000000010000l10001001000001011001300223351342??23201101011lOllll?
Pr(?35556220100000000000001000l0000000000001011002&;223224l??22201011010011011?
dé}(;:;(;002201110000000000000001001122001000101000206663456??23201011110111011?
a153;3562201110000000000010001001102001000101000204453446??23201011110111011?
segé§f§d20020000000000110200010000010100000011003432212211131001111101010101?
?uggff;620020000000000000300011000010000000021002311112122121001111111011101?
]agg§{202002000000000010020001000001000000001]003431211211131001111101010101?
mog§§f§620020000000000010000010100010000000011003442322321031001111101010101?

lng;gggfooozooooooooooo0?0000101?0010?000000110033111011122210011111110110000
v?é{ég;;lOOOOOOOOOOOOOOO1001010000l100000000110044211111200200011111110011001
V182153(?1.1101011000010001101110000122000000001100432‘4610603041101111111011001?
co(;].":";(ll(;).l‘IOO??OIOOOO1000100111000012200000000110045334105010411011111110LlOOl?
pa;521:3(;1:1000001000010001001110000122000000001100‘4523420400041101111111011001?
cu(Jr§2l:011:100000100001000100111000012200000000110043224114031412001ll111011101?
re(licI.??‘._/Cia(;l1.(]010000000000(]lCI()ODl0].0012}!00000000210045423103021‘3.0200111111011101?
co(;.‘;?:.L(?(?.I:IOOIOOOOOOOOOOO1000010000122000000002100453121020213120011111101100l?
oﬂ;§§g§f100000000000000000000100001101011011110033224104031312001lllllOOl101?
co?fgggfoo120000000000000100100001120100100121115?1010010??21201011111011011?
C:)ch(il(;gl.IOOZOOOOOOOOO00002000100000101000000120034311111101211011lll110110001
g‘t'())i)tsl)os(?l.lﬂﬂ100000000000003000100012201000000210003311321411041011111110110001
Stgfffg;IOOI0020100000000000120000010000000012002321111112213101lll111011001?
k.a(i));l;:ia(,:lt.]:10000020l000000002(1012000(‘.)0100000000.120003200111112041(]1111111011001’?
caéfff;flOOl1020100000000000120000210000000012002321212131122101111111011001?
pegfgfgfloo100000000000001010100012201000000211054300001055201011111110111000
c0(511520{)(;:1.100100000000000101010101010001000000211054301011044211011111110111000
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kempsey:
012101100100000001000001010100012200000000211054411001066301011111110111000
minutis:
012101100100000000000001000100010200000000211054300011023201011111110110000
colmani:

elizabe:
012101100100000000000001000100012200000000211054311011111301011111110111000
bairnsd:
012101101000000000000001000100011200000000211054301011001201011111110110000
nautilo:

Se525551:10010001000000000100010010020000000011000322312315204101111111011001?
ge(;121;{1(?1:10011001001100000300010010020000000002010322410304104101111111011001?
sogf;ggf1001002000010000010101010020000000001100322221222??31101111111001011?
magfggg;l0020000000000000111010000110000000011003221112120021101111111001011?
pa(;:Y;????.l00?0000O0000000020001000001000000001100322111112??21101111111001011?
al(?fza(;Ol100??00000000000021101000022000000001100351111213??21101111111001011?
multira:

yeOSIS;(}JQ(?]TIOO1000000000000020101010001010000001100252121221??21101111111001011?
an355531:102?00000000110004000101010110000000210013511211101122011101110010000
keOSZS;(Je(]JTl:102100000000110003000110010210000000210013411211122132011101110010000
de(?252101(?1:102000000000110003000100010210000000210013410321344112011101110010000
aperta:
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